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EDITORIAL 


DITORIALS will not be a frequent or regularly recurring feature of this review but 

E the first issue is evidently a special occasion. It seems appropriate to say something 

of the intentions in the minds of those responsible, something of the purposes we 
hope will be served and something of future editorial policy. 


Many people in the education service are aware of the increasing gap between the 
worlds of research and the schools. With the best will in the world it is difficult for 
teachers to keep abreast of the new knowledge which is daily acquired by research workers 
in universities and in organizations like our own both in this country and abroad. ‘The 
sheer volume of published work is more than one person can read and digest. Moreover, 
refinements in statistical and experimental methods, essential factors in the soundness of 


the work done, inevitably increase the difficulty of understanding for those who are not 
themselves professional research workers, 


It is our purpose to bridge this gap. The articles in each number of the review 
will be substantial summaries of work in various research fields. We have no intention of 
‘popularizing’ in the sense that articles are written down, or that they avoid such technical 
terminology as is necessary. "The papers are intended to have the nature of comprehen- 
sive and authoritative statements of the principal facts and conclusions derived from 
research and are intended to provide our professional colleagues with the basis on which 
they can take practical decisions. 


Certain topics are of such broad importance that there is much information available 
—more than can reasonably be digested into onc paper. Such topics will, therefore, 
be treated in serial fashion, under a general heading such as The Teaching of Reading and 
the aim is that over a number of issues of thc review a thorough study will be made. Such 
series of articles are planned to deal with practical problems of teaching method and 
organization. Single articles are in general devoted to more general problems—such as 
that by Professor Vernon in this issue. 


In addition to the articles themselves, the review will have two other continuing 
features. The first of these is the abstract section in which from time to time major pieces 
of research work or research papers from foreign journals which may not be readily 
accessible in this country, will be fully summarized. The second is the bibliographical 


material which will either appear as an appendix to each article or in the form of a select 
annotated bibliography of the kind published in this issuc. 


We believe that a review of this kind is urgently needed by all those concerned with 
education; and we think that the proposed style and policy are approximately right. 
However, Educational Research is intended as a tool for those who read it and we shall be 


glad to have criticisms, suggestions for articles or indeed any comment which will cnableg 
us to give a better service. 


ke W.D.W. 
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A NEW LOOK AT INTELLIGENCE TESTING 


Pur E. VERNON 


(Professor of Educational Psychology, University of London, Institute of Education). 


Introduction. 

EACHERS who have followed the controversies over the past few years in the 
National Foundation’s Bulletin, or in the periodical Education, and the Times 
Educational Supplement, may be pardoned if they have reached the conclusion that 

psychologists don’t know their own minds. Apparently many of the fundamental 
principles of intelligence and intelligence testing which they imbibed from Ballard, 
Nunn, Hughes or Schonell are nowadays suspect, although still stoutly defended by a 
few authorities such as Professor Burt. 

It might almost seem as though the whole raison d'étre of using intelligence tests 
in educational selection and guidance had been demolished. That conclusion—I hope 
to show—is certainly not justified, though I would agree that many facts have emerged 
from research over the past 30 years or so which do indicate the need for some re-orienta- 
tion in our theories of intelligence and in our practical application of tests. I should 
also claim that this ‘new look’ in intelligence testing represents a change of emphasis 
rather than a revolution ; for actually much of what follows is in accord with what 
Burt, Schonell and I myself were teaching in the 1920’s and 30's. 

At the same time I would admit that psychologists are somewhat to blame for 
allowing a rather over-simplified and over-optimistic view of intelligence testing to 
become absorbed by student-teachers and by educationists generally—that is by people 
who could hardly be expected to keep in mind all the statistical snags and technical 
qualifications of which psychologists themselves should be aware. What are the essen- 
tials of this view which can no longer be accepted? They can be summarised as 
follows :— 

'The I.Q. as measured by standard intelligence tests, applied in a standard manner, 
measures the child's innate intellectual capacity which is determined by his genes. 
This general ability or g is the main factor underlying achievement in any direction, 
particularly in the educational sphere. Moreover, since this index of intelligence is 
very little affected by upbringing or environment, it enables us to predict, even in the 
junior school, the child’s present and ultimate capacity for acquiring school learning 
and his suitability for a career involving high (or low) intelligence. If he is backward 
educationally and his I.Q. is low, we need seek no further explanation. - But if his 
I.Q. is superior to his attainment, there are probably environmental or temperamental 
causes, or defects in schooling, which should be remedied so that he can work * up to 


capacity °. 


Variations In, and Diverse Kinds of, Intelligence. 
The first aspect of this view which I must contest is the implicit assumption that 


intelligence is a single, clear-cut mental power or faculty, or in other words that any 
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one child will get the same I.Q. whatever test he is submitted to. 
partly true that different intelligence tests measure the same thing. 
or correlate fairly highly with one another, but somewhat different res 
be obtained from, say, Moray House and National Foundation test 
from a verbal group test and individual Terman-Merrill, and still m 
verbal tests and non-verbal ones based on pictures, diagrams, or practical materials. 
Unfortunately it is far too common for teachers to apply one test and to enter the results 
under I.Q. on the record card, as though this was fixed immutably, regardless of the 
test used or the age of testing. 
Now most children, when tested sev 
or region of LO. The average chang 
be about 6 points, though this may ris 
if the period of time amounts to several years. 
are much more variable, and occasional gains or 


` Suppose we regard 15 points as a big change, th 


In fact it is only 
They do overlap 
ults will certainly 
s, more different 
ore different from 


A good deal of this variability is fortuitous : one test may have been given under 
noisy or otherwise unsuitable conditions ; the tester may add up the marks wrongly ; 
the children may have had some coaching ; the test norms or standards may be in- 
accurate ; or the spread of I.Q's—as measured by the standard deviation—may be 
abnormal ; any of these may differ between one test and another, and therefore upset 
the results to some extent. But even allowing for these sources of unrcliability, it is 
clear that tests composed of different materials—verbal, numerical, spatial, etc.—or 
tests involving different functions such as inductive or deductive reasoning, memorising, 
fluency, etc. or using different sorts of items—multiple-choice vs. creative-response, 
speeded vs. unspeeded—all these measure somewhat different abilities, 

Spearman was entirely justified in his claim that a co 
g runs through all our mental abilities, and 
thinking processes such as comprehension, reasoning, 
or grasping relations. But he did not, like Burt and lik 
as Thurstone, sufficiently realise the diversity 


2 l inevitably yield somewhat different results, although 
they have much in common. . There is no means of deciding that one test which samples 
one particular set of abilities is a better test of a hypothetical entity—intelligence— 
than is another test which samples a somewhat different set of abilities. 


A further implication that many psychologists have drawn is that it would be 
preferable to give up the term intelligence, and instead build up batteries of tests which 
will best predict the particular kinds of intelligence in which we happen to be interested. 


*'These figures assurne correlations of 0.90 and 0.70 respectively, also that the tes 


nd ts compared are accurately Standardised wi Š 
standard deviation of 15. If the norms differ, large variations may be more frequent : sed with the same 
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For example we would have a set of Scholastic Aptitude tests for predicting educational 
success in predominantly linguistic courses, and a partly overlapping, partly different, 
set for predicting technical aptitude, and yet another for assessing brightness and quick- 
ness-in-the-uptake in everyday life, and so on. It is noticeable that the National 
Foundation issues tests called Verbal or Non-Verbal Tests rather than intelligence 
tests ; and Moray House has likewise recently transformed its series into Verbal Reasoning 
"Tests. 

In the scholastic field, there is no need to confine ourselves to the rather stereotyped 
and narrow range of types of item conventionally included in intelligence tests. Better 
predictions might be obtained from tests aimed at different kinds of reasoning, flexibility 
of mind, critical judgment, original thinking, and other partially distinguishable intellec- 
tual faculties. P 


Environmental Effects On Intelligence. 

Let us now turn to changes in children’s intelligence as they grow older. Such 
changes, attributable to environmental influences or to developments in the children’s 
personalities, certainly do occur ; though they are probably less frequent and less 
marked than would appear merely from observing successive sets of I.Q’s. because discrep- 
ancies so often arise—as we have seen—ceither from variations in the factorial content of the - 
tests or from various fortuitous circumstances. However there is sufficient evidence of 
the effects of social class, upbringing and education to negate the view that intelligence 
is wholly inborn and therefore unalterable. 

_ First, though, we should distinguish between improvements due to environmental 
factors and I.O. gains brought about by coaching or practice on intelligence tests. These 
latter gains are certainly larger than we used to suppose : they range from about 3 to 
12 points depending on the type of training given and the degree of previous sophisti- 
cation of the children. But their most noteworthy features are that they are brought 
about very rapidly by 3 hours or less of training (thereafter there is hardly any further 
consistent improvement), and that they are highly specific to the particular types of 
items and the particular form of testing. There is no general spread to other kinds 
of intellectual performance. The children would seem merely to have acquired a 
familiarity with the mechanics of the tests on which they have been coached or practised. 
Thus, far from regarding this improvement as training their intelligence, I would suggest 
that most of the coaching that goes on for ‘ the 11 plus ? is antithetical to true growth 
of their all-round thinking capacities. 

Extensive investigations have been carried out into the effects of good and poor 
foster homes on the intelligence of orphan children ; also, identical twins, who have 
precisely the same heredity but who have been separated and brought up in different 
environments, have been studied. These researches rather uniformly indicate that the 
difference between a good and a poor home may raise or lower the I.Q. by about 10 
points, or in more extreme cases by 20 points. At the same time there is no jüstification 
for those left-wing views which try to ascribe all intelligence differences to social class 
and upbringing, since some studies show small but significant correlations remaining 
between the intelligence of orphans and that of their true parents who have not brought 


them up. Moreover it would be practically impossible to explain why children in 
the same family often show quite a wide range of I.O., why professors sometimes have 
dull children and manual labourers bright ones, nor why orphans in a highly standard- 
ised institution do not all tend to approximate to the same dead level of intelligence, 
if environment were supreme. Whereas on genetic theory we would expect each brother 


and sister, or each orphan, to inherit a somewhat different proportion of the genes that 
make for good intelligence. 


From twin data Burt and others have calculated that something like four-fifths 
of the differences among primary school children in intelligence should be attributed 
to hereditary causes. I do not regard that estimate as unreasonable when we consider 
the remarkable degree of uniformity of environment to which children are exposed up 
to 11 years. Certainly homes vary considerably in material circumstances and cultural 
stimulus. But so long as children are building up the simpler thinking capacities it is 
likely that most home and leisure environments provide the necessary exercise for their 


maturing brain processes. Indeed from 5 to 11 they are subjected to a highly standardised 
intellectual training at school. 


But at the age when more complex and abstract thinking is developing, environ- 
ments begin to differ more widely : they go to schools which exert very different degrees 
of intellectual pressure. By 15, half or more cease any formal education, enter largely 
routine jobs and indulge in leisure pursuits which make little call on intelligence ; 
whereas a privileged minority continue to exercise their minds to the utmost at school 
or university, are more likely to enter occupations that exercise their minds and to carry 
on cultural pursuits that make them think. 


Hence I was able to show, by testing all the boys in a large city at 14 years that, 
after allowing for their different levels at 11 +, those in the best secondary schools had 
gained 12 points over those in the weakest schools. The average modern school pupil 
had lagged 7 points behind the average grammar or technical school pupil.* Naturally, 
much of this difference might be due to the homes the different kinds of pupils came from 


rather than to the goodness of schooling as such; but it was, none the less, an environ- 
mental effect. 


Similarly, Lorge in America and Husén in Sweden have tested the same individuals 
as children and as adults, and have shown that the later scores are definitely affected by 
ceived in the intervening period. Boys 
ary and further education, end up some 
© 15 and got no more education. Yet 
m my analysis of the Progressive Matrices 
test scores of naval recruits of various ages during the war. This showed that the average 
ne with age; however, it stays 
ions than among those whose 


*Yates and Pidgeon state that they are unable to confirm this findin; 
Had the grai ind modern schools in their follow -up had no effe 
h cen 1 . points, if we guess the regression coefficient at 0. 
an alteration ,attributable to environment, of 7.1 points. 


But they did not allow for the normal so-called regression effect. 
m pupils’ intelligence. the difference between their groups should 
. Since the obtained difference was 26.53 points, this indicates 


Such findings have tremendously important educational implications, since they 
show that full realisation of intellectual powers during the "teens is often inhibited by 
early cessation of education, or by providing adolescents with a routine sort of schooling 
and conditions of work and leisure which deaden any desire to develop their minds 
further. While I personally favour education at the independent or maintained gram- 
mar school as doing most to draw out the intellectual faculties of the bright adolescent, 
I also feel a great deal of sympathy with the comprehensive school as providing more 
opportunities for the development of the pupil whose potentialities have been missed at 
11-+. The recent reports by the National Foundation and the British. Psychological 
Society both show that the accuracy of selection at the end of primary schooling is re- 
markably high; in other words, that intelligence and attainment levels do remain fairly 
stable in the great majority. But they also agree that changes are to be expected in the 
ensuing years, and that therefore any rigid system of streaming or selection is bound to do 
injustice to at least 5 per cent. of children. 


Much the same situation holds at the bottom end of the scale. A few per cent. of 
pupils drop so far behindhand in the primary school that it is to everyone's advantage 
to transfer them to special classes or to E.S.N. schools. But, partly because of the dogma 
of the fixity of the I.O., it has been assumed that such pupils are incurably defective. 
They have become stuck in special schools and institutions. Indeed, many imbeciles 
have vegetated for the whole of their lives in mental hospitals, because we have failed to 
recognise that considerable improvements can occur in some—though certainly not in all 


- 


— cases. 

Recently, British psychologists, such as O'Connor, Clarke and Mundy, have been 
able to demonstrate significant I.O. rises among feeble-minded patients, whose manual 
and other special abilities are utilised by training for appropriate jobs and who, by 
becoming responsible, largely self-supporting citizens escape from the deadening effects 
of the institutional environment. There is an important lesson here for the organisation 
of E.S.N. education. It is probable that a less rigid system of special classes might enable 
a large proportion to return to normal schooling who are at present left behind in segrega- 
ted schools. 

At the same time we must try to retain a balanced judgment. Not only are enyiron- 
mental effects on intellectual functioning rather limited in extent, but also they are by no 
means easy to control. We have no recipe for raising intelligence at will. We merely 
know, rather vaguely, that a lot of schooling is better than a little, that some schools are 
probably more effective than others, that cultured middle-class homes usually provide 
somewhat fuller realisation of potentialities than overcrowded slum homes. However, 
it should be possible through research to find out just what kinds of schooling, and what 
factors in the home, do most to stimulate all-round intellectual development. 


The need for caution is also indicated by the negative results of so many experiments 
on transfer of training, which are quite rightly harped on in educational psychology 
textbooks. The ‘ new look’ that I am advocating does not justify a return to the old 
belief in formal discipline, and the pre-eminence of a classical education. One other 
pointer that does emerge from investigations of pre-school children is the vital part played 
in intellectual development by emotional factors: there is strong evidence that the young 
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child who is emotionally secure in a democratic family environment is better able to 
exploit and develop his intellectual capacities than the child who is either over-protected 
or who feels rejected. And it may turn out that some subtle qualities of the classroom 
climate and the teacher's personality contribute as much, or more, to the intelligence of 


primary and secondary Pupils as do the particular topics taught or the techniques of 
feaching. s 


The Psychology of Intellectual Development 


There is another strong reason for revising our views on intelligence, namely, the 
intensive studies of children’s psychological development that have been carried out by 
Gesell and his followers in America, and particularly by Piaget in Switzerland. Piaget 
shows that none of our mental capacities is innately given, or develops in isolation : even 
the baby’s recognition of his rattle as a distinct object which can be moved by him or 
others and which makes noises, but nevertheless retains its identity, has to be built up 
through continuous exploration of, and experiment with, his environment. These early 
sensory-motor and perceptual associations form the essential basis for his later images and 
ideas, which can be symbolised by means of words. 


Similarly, his manipulations of ideas, which we call thinking or reasoning, again 
depend on practice and experiment, and they are shaped and corrected by adult teaching 
and other environmental influences. His whole mental development is a cumulative 
process of interaction between his maturing potentialities and environmental oppor- 
tunities and pressures. We can readily see, therefore, that in an abnormal or deprived 
environment, perceptual and conceptual development may be hindered, and con- 
sequently his intelligence level reduced; whereas in a home where rich experience of 


objects, words and logical thought are provided, and where emotional adjustment is 
harmonious, the growth of intelligence may be fostered. 


Further valuable suggestions as to the brain mechanisms underlying mental develop- 
ment have been made by Hebb, the Canadian neurological psychologist. And he draws 
a most useful distinction between two uses of the term intelligence. On the one hand 
there is Intelligence A, that is, the basic potentiality for building up as 
mental development generally—some property of the brain and centr; 
which is ultimately determined by the genes. Whereas the intelligence 
life or at school, and which our tests sample fairly effectively, 
represents the actual complexity and efficiency of mental pro 
cumulative process I have been describing. In other words, Intelligence A is the innate 
capacity to acquire Intelligence B. But we can never observe Intelligence A directly, 
nor measure it; it is merely a useful hypothesis. Thus, it would probably be wiser to 
forget about it and to concentrate on ‘ Intelligence-B-as-developed-by-environment.? 
Although, as shown above, the latter is very variegated, yet it can be reliably measured at 
any one time, and does stay fairly stable among a majority of normal children. 


sociations and for 
al nervous system 
we see in everyday 
is Intelligence B; and this 
cesses reached through the 


But the reason why it enables us to 


predict educability and future progress over the 
next few years is not so much because it i 


s innately determined as because of its essentially 
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cumulative nature. By the time children reach, say, 11 years, the interaction of their 
innate potentialities with environmental stimulation has brought them to a certain level 
of intellectual functioning, and this level will largely determine their future growth, 
though it may always speed up, or be inhibited, in a minority depending on the kind of 
intellectual and emotional experiences they meet. 


Intelligence and Attainment 


The question will naturally be asked—how then does intelligence differ from attain- 
ments, and the answer is—much less than we commonly suppose. For innate and 
external factors play very much the same role in the child's acquisition of reading or 
arithmetic as in the building up of his intelligence. It is very natural that teachers should 
tend to over-estimate the contribution that schooling makes to attainment. Yet there is 
much experimental evidence indicating that wide differences in the school time devoted 
to a subject, and differences in the methods of teaching, have relatively small effects on 
the amount absorbed and retained. The major importance of genetic potentialities is 
implied by our recognition of the need for children to have reached a certain stage of 
maturation or reading readiness before it is profitable to embark on formal reading. 
Out of school experience, encouragement or discouragement at home, physical health 
and temperamental adjustment are also very influential, as Burt's and Schonell’s investiga- 
tions of backwardness have demonstrated. Thus, it is clearly false to think of school 
attainment as consisting simply in the absorption of information and skills that the school 
provides. 


A further reason for regarding intelligence as a kind of attainment, and attainment 
as a kind of intelligence, is that there seems to be little difference in their stability or vari- 
ability over periods of time. Children do, of course, vary from class to class in, say, their 
progress in arithmetic, but their all-round level appears to remain fairly steady in a 
majority, just as does the I.Q., except perhaps when they change school or take up very 
different school subjects. 


Nevertheless, a partial distinction still seems useful. Intelligence B refers to the 
more general thinking capacities—comprehending, problem-solving, rational thinking, 
level of concept development, etc., which have very wide applicability or transfer-value 
to daily-life situations as well as to educational materials or to intelligence-test questions. 
Whereas attainments refer to more specific capacities which are more directly moulded 
by stimuli received in the classroom, and which probably depend to a somewhat greater 
extent on interest and on personality factors such as perseverance and motivation. But 
the distinction is a matter of degree rather than of kind, and there are many intermediate 
capacities which are difficult to classify. For example, vocabulary, general knowledge, 
and mathematical reasoning are sometimes included in intelligence, sometimes in attain- 
ments, tests. 

The main corollary of this viewpoint is the abandonment of the conventional con- 
ception that intelligence is a cause of attainment, and that backwardness can be explained 


away if it is found that a child has a lowLQ. Itis true that both Intelligence B and any 
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kind of attainment are largely dependent on, or caused by, Intelligence A, but as we have 
no means of assessing Intelligence A accurately, that does not take us any further. In the 
majority of children, L.O. and average educational quotient go pretty closely together; 
the correlation is about 0.85. But quite a number can be found in whom one is appre- 
ciably higher or lower than the other. Surely, this should not surprise us any more than 
does the observation that some are better at verbal abilities, others at mathematical, or at 
practical, abilities. There may be certain differences in inherited talents; but apart 
from these we would expect different interests and experie 


nces to produce stronger or 
weaker development in some abilities than in others. 


The Achievement Quotient 


This brings us to the topic of the Achievement Quotient, which has aroused so much 
controversy recently—that is the ratio of Educational to Mental Age, or Educational 
Quotient tol.Q. Asis well-known, it is supposed to show whether children are “working 
up to their native capacity." If not, they are called “ retarded," as distinct from merely 
backward, and educational psychologists or remedial teachers tend to explain the dis- 
crepancy in terms of environmental, temperamental or other factors, and to regard such 
pupils as the most fruitful cases for psychological or remedial educational treatment. 
The discussion centred around the explanation of A.Q.s above 100, i.c. children who were 


But there was little consideration of the points dealt with in this article—points 
Which imply that the whole notion of working at the level expected from the LQ. is 
unsound. In addition, as I have shown elsewhere, the A.Q. should be abandoned since 
it is a highly unsatisfactory type of measurement. It is 
untrustworthy; and inevitably it is unfair to the brighter 
below average I.Q. children are likely to come out as retard 
grounds, it is the below average ones who are more likel 
potentialities. 


How, then, should we interpret the more extreme discrepancies? When E.Q. 
greatly exceeds TO; it may be that the child is unusually docile, persevering, interested 
in school work, and well coached at school or at home, but is not advancing as rapidly in 
general understanding, nor applying his attainments to non-scholastic problems. Alter- 
natively it may be simply that the particular kind of intelligence test does not suit him; 
it may be highly speeded and he prefers to work slowly, or if it is non-verbal he may lack 
the spatial or other ability that it involves over and above g. 


I.Q.s probably does arise from environmental handicaps, 
of interest, irregular schooling, and the like. Though t 
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depress the I.Q. also, they may have less effect on thinking abilities which are built up to a 
greater extent from home and leisure experiences. 


. A general conclusion that follows is that intelligence tests are somewhat less valuable 
in educational guidance and in the diagnosis of backwardness than earlier psychologists 
supposed. On the other hand, the views expressed here do nothing to lessen their value 
in educational selection and prediction. General thinking skills as well as attainment in 
junior school subjects are highly relevant to grammar school success. Similarly, in 
streaming, or in allocating the very dull to special classes, a combination of intelligence 
and attainments tests is likely to be more prognostic than either separately. 


Which children, then, may we regard as failing to * work to capacity °? According 
to the view of this article, all children are underfunctioning to a greater or lesser degree, 
in the sense that neither their attainments nor their general intellectual development are 
as advanced as they might be, given ideal home upbringing and schooling. Social and 
educational policy have done much to improve this,* but the problem is still so vast that 
we are forced to concentrate our remedial efforts on those most likely to benefit. Now, 
in general, the most serious cases are those whose attainments lag farthest behind their 


chronological ages. 


But, in addition, the skilled teacher or the educational psychologist can often discover 
more hope of improvement in some very backward children than in others. Unfor- 
tunately, we have to admit nowadays that an I.Q. ona verbal test, while of some relevance 
in picking out these cases, is less helpful than was previously supposed; and a non-verbal 
test is seldom of any use at all. Research evidence gives very little support for the claim 
that higher I.Q. children overcome their ‘ retardation " more rapidly than low LQ. 
children; and it has not yet revealed any more scientific means of diagnosis than the 
teacher's or the clinic's subjective judgment. Of course, the child with LQ. 120, E.Q. 
100 often appears to respond more readily to treatment than another of the same age with 
I.Q. 70, E.Q. 8o, because he is much less seriously backward and casier to make contact 
with. It might be argued, too, that he is more worth treating as being potentially a 
more valuable member of the community. Yet, so far as our present knowledge goes, 
the latter might gain as much as, or more than, the former from careful diagnosis of his 


difficulties and individual attention. 


One other practical point to emphasise is that non-verbal or pictorial group tests, 
and individual performance tests, are much inferior to verbal ones m predicting educabi- 
lity (except, possibly, in predicting ability for science and technical courses among older 
pupils). Thus, their use for scholastic purposes should be avoided. They may appear 
to give a fairer chance to very young children, or to older pupils who are poor readers. 
But with few exceptions (such as testing the deaf), they do not yield a better index of 


“innate potentiality ^. Group oral tests should, therefore, be used when individual Binet 


testing is impracticable. 


*Thus, in the United States the average army recruit in World War ]Iscored the equivalent of some 10 L.Q. points higher than in World 
Warl. While this may partly reflect the greater familiarity of intelligence tests in the 1940's, it is probably mainly due to nation-wide 


M i Y Pi 
improvements in the general educational level. 
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TRANSFER AT 
ELEVEN PLUS— 


A Summary of Evidence provided by Research 
by ALrrED Yates and D. A. PrpGEoN 


Introduction 

T* arrangements made by local education authorities for the transfer of children 
from primary to secondary schools are carefully and sometimes anxiously scrutinised 
by teachers, parents, and members of the general public. The decision to transfer 

a child to a particular type of secondary school not only determines the kind of curriculum 

that he will pursue but may also affect his chances of proceeding to some forms of higher 


' education, and help to define his social status and the range of his vocational opportunities. 


For these reasons the eleven plus is generally regarded as a process of selection and 
popular appraisal of the methods used by local education authorities tends to be based on 
other than purely educational grounds. In spite of the efforts made by authorities to repre- 
sent and indeed to treat transfer at eleven plus as one phase in a continuous process of educa- 
tional guidance, it has become a question in which social and political considerations are 
involved, with the result that public discussions of the problem are often emotionally 
charged and there is a tendency to confuse a number of issues that in the interests of 
clarity should be kept distinct. 

It is legitimate, for example, to ask each of the following questions: to what extent 
are current methods successful in attempting to discriminate between children suitable 
for grammar, technical and modern schools or courses as these are organised at present?; 
how far does the provision of schools or courses of these kinds satisfy the educational needs 
of the children concerned?; is it in the best interests of society as a whole to organise 
secondary education in this way? The first of these questions poses an essentially tech- 
nical problem. The second question concerns the relationship between, on the one 
hand, the abilities, attainments and interests of primary school leavers and on the other, 
the opportunities afforded for their development by existing secondary school courses. 
The third embraces the more comprehensive problem of determining the needs of modern 
society and of examining the adequacy of our present educational arrangements to 
satisfy them. 

In current discussions of the problems of transfer from primary to secondary schools, 
arguments relevant to the consideration of one of these questions are often used to answer 
another. The logical error that ‘occurs most frequently consists in levelling criticisms 
against procedures of selection that are in fact based on objections to the ends that these 
procedures are designed to serve. Some parents view with disquiet the fact that what 
appears to them to be a largely irreversible decision affecting their children’s educational 
and vocational prospects is made when the children are ten years of age. The target for 


their criticism, however, is often the examination—or some component of it—on which 


the decision is based. 
We have provided this introductory comment on the circumstances in which judg- 
ment tends to be formed of the efficiency of the arrangements for transfer at eleven gas 
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in order to define the scope of this article. The research evidence available is almost 
wholly concerned with the first of the three questions listed above. In the nature of things 
it is existing arrangements rather than proposed reforms that can be subjected to rigorously 
controlled inquiry. The evidence that we propose to summarise, therefore, is derived 
from researches that have examined the operation of arrangements for allocating children 
to secondary school courses within what has been termed the tripartite system. Since 
there have been very few researches of a large-scale or intensive kind into selection for 
technical courses the bulk of the evidence is, therefore, related to the problem of how most 
effectively to discriminate between those children who appear to be suitable for a grammar 
school course and those who do not. It is only to this narrow and specific question that 
an answer based on a wealth of research evidence can be provided. The broader ques- 


tions concerning the kinds of secondary school organisation that could best serve present- 
day needs have not yet been systematically examined. 


In the summary that follows we have not, except in a few instances, referred to the 
specific researches that have contributed to the evidence, nor entered into any discussion 
of the design and conduct of the inquiries or the methods of analysis used. For those who 


wish to consult the evidence at first hand we have provided a bibliography containing a 
list of the sources consulted. 


The contents of the eleven plus examination 


We propose to use the term ‘ eleven plus examination ', in accordance with popular 
usage, as an umbrella term to cover all the procedures—whether these consist in fact of 
written examinations and tests or of interviews, teachers’ assessments or other devices— 
which education authorities employ as a basis for their allocation of pupils to different 
types of secondary school course. 


Since each authority is free to devise its own form of examination and there is, 
consequently, a large variety of procedures in use, it is imprecise to speak of * the? eleven 
plus examination. This variety, however, consists for the most part in different com- 
binations of a relatively small number of possible components and in different ways 
of treating the results that they yield, and so by considering the evidence relating to cach 


of the parts separately and to the more commonly employed combinations, a reasonable 
estimate can be formed of the efficiency of the procedures as a whole. 


I. Intelligence tests 


Pride of place must go to the intelligence test 
eleven plus examination which has occasioned a good deal of controversy and because its 
use, in spite of the criticisms levelled against it, is widespread. (At the time of the last 
survey carried out by the Foundation in 1956 it was found that just over 88 per cent. of 
local education authorities were using intelligence tests as part of their eleven plus pro- 
cedures.) Numerous researches have shown that intelligence tests predict success in 


grammar schools more closely than any other type of written test or examination that has 
as yet been tried. 


both because this is the feature of the 


In spite of the fact that these results have been widely publicised there is still a con- 
siderable amount of opposition to the use of such tests. Part of this undoubtedly stems 
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from the mistaken notion that they yield, in some mystical fashion, a measure of innate 
ability. It is far less wounding to his pride for a parent to be informed that his child's 
attainments in arithmetic are below a required standard— this can be attributed to mis- 
fortune or bad teaching—than to be told that his child has failed to satisfy the examiners 
in a test which is popularly supposed to reflect his degree of inherited ability. Neither 
of the two organisations—the National Foundation and Moray House—that supply the 
bulk of the intelligence tests set by local education authorities uses the word intelligence 
in the title of its tests. Moray House has recently changed the description to * Verbal 
Reasoning’. The Foundation, from the outset, avoided any trace of the tendentious 
by styling them simply as * Verbal? tests. It is unlikely, however, that the popular use 
of the term ‘ intelligence tests? as a description of these instruments will disappear for 
some time and the associated idea that they involve the measurement of some basic and 
largely inherited quality will also probably linger. 

A somewhat more serious objection to the use of intelligence tests in the eleven plus 
examination is that research has shown that they are susceptible to the effects of coaching 
and practice. As a consequence many children are involved, in or out of school, in 
preparatory activities which take up time that could perhaps be more profitably spent in 
other pursuits. This objection, probably as a result of the prejudice against the supposed 
nature of intelligence tests has been considerably exaggerated. Indeed, this charge is 
sometimes brought against intelligence tests without acknowledgement of the proven fact 
that all the other kinds of test or examination that are or can be used in the eleven plus 
examination are equally affected by special preparation. 

As far as the predictive value of intelligence tests is concerned, coaching is only likely 
seriously to distort the outcome if some candidates have been expertly prepared for the 
tests whilst others are totally unfamiliar with them. This situation is hardly likely to 
arise nowadays. ‘The fact that the effects of coaching are minimal unless the material 
used for the purpose is similar in content and format to that included in the test proper has 
been amply demonstrated. Moreover, it has also been shown that the advantages 


-accruing to those who have been expertly coached can be offset by arranging for all 


children who are about to enter for the examination to be allowed opportunities to 
familiarise themselves with the type of test to be encountered. 

aining against the use of intelligence tests, therefore, is 
the fact that if they are used in the authority’s examination they are likely to be introduced 
into the curricula of some primary schools. This is tantamount to saying that they have 
what has come to be called a * backwash ° effect on the work of the primary schools. Again 
this is a criticism that can be levelled against other tests or examinations. Whatever form 
of examination is used at the end of an educational course, it will tend to influence the 
content of the curriculum and the methods of teaching employed. 

In deciding whether or not intelligence tests should be used in an eleven plus examina- 
tion, therefore, the major consideration should be whether or not the particular kind of 
backwash effect associated with these tests is sufficiently serious to warrant the exclusion 
from the examination of one of its most efficient components. We believe that some, 
at least, of the activities in which primary school children are involved when they are 
being coached for an intelligence test—discovering synonyms, opposites and analogies, 


The only valid objection rem 
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doing simple exercises in verbal reasoning, breaking codes, analysing number series, etc.— 
would find a place in the curriculum, even if intelligence tests were no longer included in 
the eleven plus examination. 


2. Tests of attainment 


The volume of popular criticism levelled against the use of intelligence tests has 
tended to obscure the fact that tests of attainment in English and arithmetic are used in 
most examinations, and since equal weight is usually given to each of the three parts of the 
examination, a child's level of attainment is a more decisive factor than his performance in 
the intelligence test. The majority of authorities employ standardised objective tests of 
attainment, but there has been a tendency in recent years for the reintroduction of the 
older forms of examination, in English particularly, sometimes in place of standardised 
tests but more often in addition to them. The reasons for this apparent ambivalence— 
the wish to restore the older form of examination and yet to retain the newer type of 
objective test—are first, that considerable dissatisfaction has been voiced, particularly 
by those who teach in grammar schools, about the effects on the attainments of primary 
school children of the exclusive use of objective tests; and, secondly, that objective tests 


have been demonstrated to be both more reliable! and more valid? than their pre- 
decessors. 


The arguments against the use of objective tests are familiar enough. They refer 
to the * backwash ° effect of tests which rely in the main on ‘ multiple choice? items — 
questions for which a series of possible answers are supplied, the examinee being required 
to indicate the one acceptably correct response. It is often alleged that if such tests are 
used to assess attainment in English, children in primary schools tend to be deprived of 
adequate opportunities to practise writing in consecutive prose. Although evidence to 
support this charge is somewhat meagre it has, nevertheless, achieved a widespread 
currency. 

There is considerable evidence relating to the relative efficiency of objective tests 
and the older forms of examination. A follow-up study* carried out in the area of an 
authority which employs both types of examination showed that the prediction afforded 
by the objective tests alone was as high as that for the total examination. This result can 
be justifiably interpreted in two ways. Since objective tests alone achieved as good a 

t n of older forms of examination, the latter could 
be dispensed with, thus reducing the amount of time and money spent on the process. 
Alternatively, since the addition of the older forms of examination did not reduce the 
efficiency of the examination, they may safely be included in order to offset the supposedly 
adverse * backwash ’ effects of the objective tests, 

An attempt has been made to devise a new kind of 
both worlds, so to speak. Such tests, although const 
objective tests in that they contain considerably more i 
examination, nevertheless follow the example of the lat 


phe reliability of a test is the degree to which it is likely to yield consi 
*The validity of a test is the extent to Which it achieves its purpose—i 
school. 

*See Yates and Pidgeon (1957). 


istent results on successive occasions, 
ie. in this instance, affords a Prediction of success in a grammar 
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some including the construction of complete sentences. It may be supposed, therefore, 
that the ‘backwash ? effect of these new type tests is not dissimilar to that of the older 
examinations, yet they have been shown to be as reliable as the purely objective tests 
and to enjoy even a slightly higher level of predictive efficiency.* 


. English essays have also been reintroduced into the procedures used by many authori- 
ties in recent years. The reason for doing so is, no doubt, to encourage those primary 
school teachers who, in preparing their pupils to face objective tests, are alleged to follow 
an unduly restrictive curriculum. The researches of Wiseman (1949) and others have 
encouraged authorities to take this step, by demonstrating that it is possible to employ 
methods of marking essays which yield satisfactorily reliable results. 


3. Teachers’ assessments 

It can scarcely ever have been doubted that the teachers who have had charge ofa 
child’s primary education are able to make a sound appraisal of his level of ability and 
attainment and can, therefore, predict with some accuracy his chances of success in a 
grammar school course. The major problem has been that of discovering a satisfactory 
means of collating the assessments provided by teachers from different schools. It has 
been demonstrated that teachers can satisfactorily rank their own pupils with respect to 
their suitability for a grammar school course. 

It is clearly important, however, in awarding grammar school places to children from 
different primary schools, to make due allowance for the fact that the proportion of 
suitable candidates in one school is not necessarily the same as that in another. Various 
devices, designed to make this necessary adjustment, have been tried. The quota scheme, 
pioneered by the Walsall authority, the methods of scaling and quantifying teachers’ 
assessments introduced by Sutcliffe and Canham (1945) and by the National Foundation 
(Yates and Pidgeon, 1957), and the procedure devised by G. F. Peaker and tried out in 
part of the West Riding, represent attempts to place on a comparable basis assessments 
made by teachers in different schools. ‘All but the last of these makes an adjustment 
based on test scores or examination marks. The West Riding procedure relies on the 
observed stability of the proportion of successful candidates in each of the primary schools 


concerned. 

There is a considerable body of cvidence to show that if teachers assessments are 
suitably adjusted in one of the ways described above they yield a predictive measure equal 
to that provided by an examination and, indeed, superior to that provided by any single 
test. This fact has raised the important question as to whether it might be possible to 
dispense with an eleven plus examination and to rely wholly on the assessments of their 
pupils provided by primary school teachers. The available evidence suggests that the 
combination of teachers’ assessments and a soundly constructed examination is more 
efficient than either used alone. It may well be possible, however, by improving the 
methods whereby teachers’ assessments are made and utilised to reach a level of pre- 
dictive efficiency that could only be improved marginally, if at all, by the addition of an 


examination. 


*Op. cit. 
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Some take the view that the use of teachers? assessments, without an examination, 
would be desirable even if there were some consequent loss of efficiency (the evidence 
suggests that this would be slight) on the grounds that primary schools would be liberated 
from the restrictive influences of the examination. Against this it is necessary to set two 


The problem of the borderzone 


No known form of examination or assessment has achieved perfect reliability. The 
1 è 


different form—there would be some inevitable variation in the results. In other words, 
drawing a line across a list, on whatever basis the list has been compiled, in order to 
distinguish between those to be admitted to a grammar school and those to be excluded 
cannot be justified. For this reason it is generally recognised that the dividing line 
should be replaced by two lines, dividing the candidates into three groups: those about 
whose suitability for a grammar school course there can be no reasonable doubt; those 
who are clearly unsuitable; and that group of candidates, usually described as belonging 


to the borderzone, about whom no firm prediction can be made on the basis of the 
evidence available. 


The problem of delimiting the border-zone is one that can be satisfactorily solved by 


discovering empirically either the degree to which the tests and assessments used fall short 
of perfect reliability, or the accuracy with which they predict future performance. The 


that are required at this stage in the selection procedure. One self-evident principle, 
which is nevertheless frequently ignored, is that in dealing with border-zone candidates 
techniques of assessment should be sought which are more comprehensive and effective 
i ic groupings. It is scarcely 
enable discriminations to be 
assessments provided by teachers 
a period of years have failed to 


reasonable to expect, for example, that a brief interview can 
made which a combination of examination scores and 


and based on continuous and close observation over 
achieve. 


The effects of differences in age 
There is evidence to show that differences in age, even those amounting to no more 
than a few months, affect the performance of children in examinations -and tests of all 
kinds. Thus, if no allowance were made for these differences, there would be a tendency 
for the older children within the age group considered for admission to grammar schools, 
to gain a disproportionate share of the available places. The use of standardised, objec- 
tive tests, counteracts this tendency in that appropriate allowances for differences in age 
are incorporated in the system of transforming the ‘ raw > or actual marks gained by a child 
into the standardised scores which are used to express his relative level of performance. 
are not necessarily free from these effects. Many 


Other forms of assessment, however, 
of the authorities that use unstandardised examinations make some adjustments to the 
scores to offset the injustice that would otherwise be done to the younger candidates. 


These adjustments, however, are not adequate in every instance and, moreover, it is rare 
to find that age allowances are considered in the case of English essays; primary heads’ 
assessments, or interviews. Since primary heads’ assessments have been shown to be of 
considerable value as predictors of academic success and are for this reason becoming more 
widely employed it is important that their main defect—the demonstrable tendency for 
these assessments to be biassed in favour of older children—should be remedied. A num- 
ber of methods have been devised for this purpose and are described in detail in Yates and 


Pidgeon (1957) and Vernon (1957)- 


Differences in test scores between boys and girls 

The task of authorities in attempting to administer an eleven plus examination that 
is manifestly fair to all candidates js further complicated by the fact, established by 
evidence from a number of sources, that the performance of girls is superior to that of 
boys in most if not all of the tests and examinations commonly employed. This superi- 
ority of girls appears to be maintained for some years after the children have been trans- 
ferred to secondary schools. It is reasonable to suppose that it is associated with the fact 
that girls mature at an earlier age than boys and that therefore the differences manifest at 
eleven may well disappear subsequently, although there is, as yet, insufficient evidence to 
allow this conclusion to be drawn with certainty. In the circumstances the most satis- 
factory course for an authority to adopt would seem to be that of treating boys and girls 


separately for the purposes of allocation to secondary school courses. 


The validity of the examination 
The most crucial question to ask about the eleven plus examination is to what extent 

it serves its major purpose of distinguishing between those who are and those who are not 
suitable for a grammar school course. It is impossible, in the nature of things, to answer 
this question directly and empirically. To do so it would be necessary not only to dis- 
cover a generally accepted criterion of success in a grammar school course but also to 
arrange for all children to follow such a course. Only by this means would it be possible 
erwise of those candidates 


to obtain direct evidence concerning the suitability or oth 
Another complication, although one that can be 


excluded by the selection procedure. ; 
to some extent resolved, arises from the fact that there are marked differences between 
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schools of the same type, so that it may well be that a child who does not satisfy the 
requirements of one grammar school, for example, may well have prospered had he been 
allocated to another. 


Three main criteria have been employed by those who have attempted to evaluate 
the effectiveness of the eleven plus examination: G.C.E. or School Certificate results; 
internal school examination marks; and the assessments provided by the secondary school 
teachers concerned. It may well be argued that any one of these criteria, or any com- 
bination of them constitutes an inadequate measure of the extent to which children have 
been appropriately allocated. On the other hand, an eleven plus examination which 
failed to discriminate between those children on the one hand who are able to put up a 
satisfactory performance in school examinations and to earn the commendation of those 
who teach and those, on the other, who are adjudged incapable of reaching the standards 
required of them could scarcely be defended. Criteria depending on examination marks 
and teachers’ assessments of their pupils’ suitability for a grammar school course may not 


be wholly adequate for the purpose but there do not appear to be any practicable alter- 
natives. 


The researches carried out by the Foundation used the two latter criteria, and by 
comparing them, for each secondary school separately, with the results of the eleven plus 
examination, it was possible to assess the degree to which the latter had afforded an ade- 
quate prediction. The analyses were carried out for the schools separately to allow for 
the fact that there are marked differences between schools even of the same type. 


It is clear that if all the comparisons showed perfect agreement—that is, if the eleven 
plus examination placed children in exactly the same order of merit as that which was 
subsequently found to obtain in the secondary school to which they were transferred, it 
would be reasonable to assume that the children ‘ above the line’ on the original examina- 
tion list were, in fact, more worthy of admission to grammar schools than those who fell 
beneath it. On the other hand, it also follows that if a lack of perfect correspondence is 
discovered then there must have been some error in the initial allocation, and the extent of 
this error can be estimated by observing the degree of correlation between the eleven plus 
results and the subsequent performance of the children concerned. 


The Foundation’s estimate of the size of this error—an estimate which is in 
ment with that made by other workers [see Vernon (1957) ]—w 
available procedure, some ten per cent. of the candidates are likely to be * wrongly ° 
allocated. * Wrongly is placed in inverted commas because this statement does not 
necessarily imply that, as a result of this apparent error, the children concerned are likely 
to receive educational treatment inappropriate to their needs. The differences between 
children who form the border-zone are often very small. The child who is allocated to a 


vhe ightly superior academically to one 
m admission to a grammar school, is not necessarily deprived of 
Opportunities to develop his potentialities. Nor is it by any means certain that his 


slightly weaker colleague will derive no benefit from his experience in a grammar school. 


On the other hand, since errors of this order are likely to be mad 
efficient procedures that have as yet been devised, the policy, 


agree- 
as that, with the best 


€ by even the most 
now adopted by more than 
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econdary education as 


i half the education authorities, of so modifying the organisation of s 
s and other types of 


br 
7 i SEGA 

to blur the hitherto sharp distinctions between grammar school 
secondary school would seem to have much to commend it. 


_ There is little doubt that the eleven plus examination, as developed by many authori- 
ties, is the most efficient examination to be found in our educational system. It is almost 
certainly more reliable than any of the examinations that children encounter at later 
stages in their careers and, as a process of selection, it is probably more valid than those 
employed for the selection of entrants to Universities, the Civil Service, or the various 
professions. The main criticism that can justifiably be brought against it is that it has 


d to accomplish the virtually impossible task of segregating into 


at times been require 
courses which are sharply differentiated, children between whose abilities, attainments 
tible difference. 


and ascertainable educational needs there is a scarcely percep 
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THE WISH TO LEARN 


Research into Motivation 
. By W. D. WALL 


l Introductory 
The Will to Learn 
HE teacher is directly and continuously concerned with learning and with the will to 
learn. He frequently observes that a child who finds it genuinely difficult to 
remember a minimum of facts necessary, say, to the comprehension of geography 
will commit to memory without effort equally difficult facts concerning aircraft or * pop’ 
singers. He probably notices, too, that inside and outside the classroom, his pupils 
acquire a good deal of knowledge, a great many techniques, and attitudes which are only 
incidentally related to what they have been specifically taught at home and at school or 
even to what they may themselves have deliberately set out to acquire. 

Educationally, we are faced with a major problem. What is this will to learn and 
how do we direct it to those bodies of knowledge, those techniques and attitudes which 
it is the business of the teacher to impart? How can we see that it leads to incidental 
learning of the right kind? What is it in the original learning situation, or subsequently, 
that leads to retention of what has been learned? What is it in one piece of learning that 


facilitates or hinders the pupil in his subsequent learning? 


Primary Motivations. 

All this directly concerns what the psychologist calls ‘ motivation '—perhaps the 
most obscure and difficult of all the theoretical and practical issues in general and educa- 
tional psychology. It does, however, seem to be very clear that the concept of motivation 
covers a variety of aspects of human (and animal) behaviour and that, for clarity of 
thinking and for practical use, it is as well to make a few distinctions at the outset. 


Some motivations are evidently primary—that is to say, that they spring from more or 
less crude biological drives like hunger, thirst, sex and so on. In their primitive forms, 
they certainly directly and powerfully motivate human behaviour and the more they are 
denied, the greater becomes the tension in the organism until they are satisfied. It is 
certain, too, that a drive like hunger will lead an animal or a human being to learn very 
rapidly the ways by which it can be appeased and that such learning is likely to be durable. 

The primary drives of hunger and thirst seem to be the main springs of learning in the 
first few days and weeks of life; but even they rapidly become, under normal circumstances, 
somewhat sophisticated and overlaid with other learnings and developments of* secondary 
or ‘derived’ motivations. More and more, as the child grows older, these secondary 
motivations become important and it is difficult to see a primary drive as the mainspring 
of any learning which he may do in school. Indeed, we are often tempted to see s 
Primary motivations as hindering factors. Hunger, fear, aggressiveness, the search e 
Security and love, if they reach any level of intensity in a child of school age may we 
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lead to behaviour and learnings which run counter to what the teacher is trying to teach 
or what the parents wish from their child. So far as, for example, learning to read or to 
calculate are concerned, the appeal is to some such motives as interest, self-assertion 
through success, affection for the teacher and the like which are derived or secondary, 


previous learning experiencc. 
Unconscious Motives 


We have so far spoken as if the will to learn were always conscious. This, however, 
is far from being the case, even with the intelligent and sophisticated adult. It becomes 
painfully apparent when we try to teach a child who has, for example, developed an 
emotional difficulty and fear of arithmetic. He may consciously wish to succeed; and 
he may try and try hard: but he evidently has an unconscious counter motivation which 
defeats his efforts and ours. Similarly, there is little doubt that children and adolescents 
learn rapidly and apparently without conscious effort many difficult things which satisfy 
needs which they could not formulate consciously. In this form of learning we may 
surmise, from work on child development and from the studies of maladjusted children, 
that such basic drives as the search for affection and acceptance, the need for security, 


the desire to assert oneself and the sex-drive, particularly in adolescence, are of primary 
importance. 


Incentives 


Clearly, there are some circumstances in which these inner motivations, whether 
they are conscious or not, are sufficient in themselves to lead to action, to seeking behaviour 
the end of which is to satisfy the need; and clearly, if the environment prohibits certain 


easy ways of satisfying the need, the child (or the animal) will learn the relatively more 
difficult techniques fairly rapidly. 


c mother tends to use 
this as a reward for steps forward in behaviour and self-control which the child learns. 


; a early particularly mothers, tend to use incentives : 
that is, the infant is stimulated and motivation is aroused by something extrinsic to 


himself, This, however, as every mother quickly finds out, will only be successful if the 
ate some need in the child and if there is no competing 

In the class-ro 
incentives which the te 
and the interaction is less evidently direct, W., 


to his search for acceptance and security, T 
effort to do what the teacher wishes him to do, 
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But there may be a competing need. The child may be afraid of the teacher; or he 
may have sat still already for so long and the need for physical movement is greater than 
anything else. The incentive of praise will not work if other motives are operating more 
powerfully. Nor will it work if the task which has to be undertaken is beyond the child’s 
capacity. As we shall see later, if strong motivation is aroused in the face of an impossible 
task, behaviour may become more disorganised in proportion to the strength of the 
individual drive. Indeed, we may say that conflicting drives and a disproportion between 
the motivation aroused and the possibility of achievement are the two circumstances 
which do most to disorganise learning in children and which are most likely to lead, if 
they are repeated, to serious difficulties in growth. 


Group Influences 

In very early life, it seems likely that all motives are individual and personal and 
probably in the early school years this may continue to be largely true. However, 
children very rapidly come to form a part of the class group and of sub-groups within the 
class or within the school. All teachers sooner or later become aware of the fact that 
there is such a thing as group motivation. The stimulus which the teacher provides 
to learn may well operate differently according as to whether it is given in a direct indi- 
vidual context or whether it is given to the class as a whole. Not infrequently, to our 
regret, we find that the class or a section of it produces a powerful counter-motivation to 
what we are trying to do; and there is a kind of solidarity which no pupil seems willing to 
break. 

Conversely, if once a group accepts and makes its own a motive put forward by the 
teacher, the learning which is undertaken will be strikingly effective even for those mem- 
bers of the group who, individually, would find the work beyond their powers. It seems 
probable that, in the junior school and onward until well into adolescence, this social or 
group motivation, as we may call it, is more important educationally with normal children 
than is anything more evidently individual and direct. 

Clearly, motivation in human learning is a highly complex thing, difficult to study 
objectively, and instinct theory, in its earlier form, even when elaborated by secondary 
or derived motivations, does not suffice to account for everything, even in the learning of 
children, There is a further important notion, first formulated by Allport, which we must 
add and it may be that it is, cducationally, the most significant of all. While it is true 
that much human behaviour can be accounted for as the result of biological drives of an 
innate, more or less instinctive kind, and of their claborations and derivatives acquired 
through the process of living and learning, it is also true, as Allport points out, that some 
motives may be directly acquired and achieve an autonomy of their own. An obvious 
example is smoking. Once the habit is acquired, it will lead to all kinds of behaviour 
and may have much the same motive force behind it as hunger. [tisa part at least of the 
task of education at home and at school to create desirable motives and habits which 


become * functionally autonomous ’. 
H. Research Work 


The purpose of this somewhat lengthy intro 
the complexities of the subject under study and to sugge 


duction is to make clear some at least of 
st a part at least of the reason why 
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much of the research evidence is difficult to interpret and to apply in the day-to-day 
teaching situation. In spite of the apparent paucity of direct classroom studies, however, 
there is much to be gleaned from the literature of research both in general and in educa- 
tional psychology. 


Animal Learning 


Since the thirties, and particularly since the carly work of Thorndike, there has been 
a great deal of work on the learning of animals and a consequent exploration of the 
effectiveness of what we have called earlier, primary motivations, like hunger, thirst, 
sex and the like. The general upshot of this work is, as we might expect, a confirmation 
that such primary motivations are extremely powerful. 


It has also become clear that they are by no means the sole motivations seen in 
animal learning nor are they necessarily effective in the same way at different levels of 


intensity. It is apparent that too great an intensity is likely to lead to disorganisation of 
behaviour which in some cases looks like panic, 


It has, too, become clear that motivation is a blend of two things: a state of inner 
tension which may be high or low; and the external stimulus which may be strong or weak. 


unsuccessful response is eliminated because it does not lead to the satisfaction of a need. 
However, while this is generally true, certain experiments have shown that ‘ punishment? 
(i.e. usually electric shock in these experiments) can and does lead to learning. 


school situation or indeed for most of what occurs after the first few months of life, par- 
ticularly in the intellectual field. There are two other findings from the work with ani- 
mals which are more directly relevant. Some at least of the studies of ape learning have 
demonstrated that there are motivations other than the primary drives or needs, When 
these primary drives are at a low level, i.e. when the animal is satisfied 
something which might be described as ‘ curiosity ^ occurs and the an 
more or less at random. Similarly, too, apes will sho 
they will repeat successful activity with puzzle 
apparently for the sheer pleasure of doing it. 


1 Observations of pre-school children tend to suggest that * curiosity * and * pleasure 
in manipulation * are two of the most important factors in learning and in the mastery of 
skills or knowledge, which may have been acquired under other stimuli—and this even 
from the earliest months of life. Babies tend to play with a skill once acquired. Finally, 


and not fatigued, 
imal will explore 
w ' pleasure in manipulation '— 
apparatus not now for a direct reward but 


# 


Insight and Feed Back 

In most of the conditioning or learning experiments undertaken with animals the 
process exhibited by the animal is the laborious one of ‘trial and error’. The rat 
running in the maze, the monkey in a puzzle cage, continue more or less at random to try 
to get at the bait, slowly eliminating errors, but often without that leap forward which 
comes when insight occurs and enables it to short cut the trial process. Experiments 
with human maze learning and some experiments with animals have shown, however, 
that insight does occur and that some learning is not simply conditioning in the old trial 
and error sense. Evidently in the teaching situation ‘ insight '—which may be the 
pupil's own more or less unaided discovery of a short cut to the solution of a problem 
or the result of skilful teaching—is of primary importance. In the context of the study 
of motivation it is equally so since the taste of sudden success and the insight itself tend 
not only to reinforce the original drive but may provide a notice on their own account and 
stimulate further effort. 


Animal psychology can throw no light on cert 
are of fundamental importance. Unconscious motivations, the relationships which may 


well exist between motivation and incentive on the one hand and the subject’s level of 
aspiration—that is to say, the goal which he sets himself—on the other, and the generally 
greater complexity and indirectness of human functioning, make direct inferences from 


animal studies to human psychology hazardous. 


ain further aspects of our topic which 


Basic Needs of the Personality 
Certain things are, however, clear. The concept of basic drives and of ‘ need 
reduction ? is of the greatest utility when we are considering infants and children of pre- 
school age; and certainly much if not all early learning is motivated in this way. How- 
ever, from the outset of life sheer manipulation and * curiosity ^ are manifested by babies 
whose other needs are satisfied and the early stages of play as a means of learning and 
expression and of the construction of symbolic thought are assigned by Piaget to this. 
. From the point of view of the child of school age, however, the principal fact of 
importance is that curiosity, interest and the desire to manipulate and explore can hardly 


manifest themselves unless the basic needs of children are more or less continuously 
satisfied. It goes without saying that such things as hunger, fatigue, and marked in- 
hich are not directed to their removal or 


security are liable to inhibit forms of activity W c 1 ý 
satisfaction; and we know from several generations of work with maladjusted children 
f the need for an outlet for aggres- 


that a denial of the need for affection, of acceptance, o! À 
sion will sooner or later lead to a failure in school learning. It is frequently not so clearly 


scen that such basic needs of the personality are for normally developing children an 
important part of the whole context of school learning, often in ways which are difficult 
to analyse and which differ somewhat from age to age. 

When the child begins school it seems likely that he views his teacher in much the 
same way and with something of the same attitudes as he does his mother or father. The 
praise and blame of the infant mistress, her acceptance or rejection, are important 
motives which will in large part determine his behaviour and his eagerness to learn. It 
seems probable, from the numerous studies which have been made of teacher characteris- 
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tics and of the relation between liking for a teacher and liking for the subject which he 
teaches that such direct personal interaction of pupil and teacher remains an important 
source of motivation at least until well on into adolescence. 


Nevertheless, the normal progression of growth should be that, because the basic 
needs of the personality are satisfied in the child's home life and generally in school, his 
energy is steadily freed to become occupied with the objective work. This ‘ liberation 
of the self from the self’, to quote Hamley’s phrase, can only proceed steadily provided 
that outlets, of a legitimate and constructive kind, are offered for aggression and self 
assertion and provided, too, that home and school environment generally favour increas- 
ingly social and heterocentric attitudes. In other words, school learning depends 
mainly upon secondary and derived motivations which can only be powerful stimuli 
of use to the teacher if the pupils are satisfied in other morc basic directions. 


In this, certain broad rhythms of development must be taken into account. In 
early school years primary motivations—love, aggression, fear—may tend to predominate 
in many children, though side by side with them we can see evidence of much curiosity 
and activity for its own sake. Normally, in the junior school period, the emphasis seems 
to shift to secondary motivations; children enjoy acquiring skills and knowledge, particu- 
larly if their desire for mastery and achievement is fostered by praise and success. Later, 
the onset of puberty and adolescence seems, for many, to sharpen the demands of primary 
needs, particularly self-assertion, sex and the desire for security, this time of an emotional— 
social kind. 

It is often difficult for the teacher of young adolescents to stimulate them to learning 
of the conventional type; their interests and their needs lie elsewhere. It is questionable 
whether it is wise to persist in somewhat arid reliance in abstract curiosity, disinterested 
desire for achievement and the like in such cases. Probably a recognition of the pre- 
occupations of the growing boy and girl, of their personal and social problems, of their 
fears and anxieties (many of them homely enough and clumsily formulated if at all) 
and the adaptation of curricula and method to them would produce more effective and 
rapid learning. 

In the second half of the ‘ teens’ usually motivation appears to change. By this 
time many boys and girls have left school and the realities of life appear to provide 
acceptable stimuli to effort. Not infrequently, the ‘lazy’ and ‘ apathetic? youth of 15 
turns into the young man or woman who is working hard at evening school or technica 
college or catching up his apparently lost years. 


It is against this broad background that we should consider and interpret the evidence 


which we have as to the effectiveness of the various ‘ secondary ? or ‘ acquired ° motiva- 
tions. 


Curiosity and Interest 


It will be recalled that the work with animals has shown that purely manipulative 
and exploratory activity and apparent curiosity occur even in rats and more so in monkey" 
It seems, too, that the amount of this as well as its apparent force as a motive increase 
as one goes up the scale in species and within species according to intellixence. Exper 
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enced teachers are well aware that the more intelligent children are likely to display more 
interest and more curiosity than their less able contemporaries. Equally, such intelligent 
children are likely to have a wider and more mature range of interests. The problem is 
to know the precise psychological function of curiosity and interest and the means of 
rousing and sustaining them as motives for educational purposes. 

There are a great many studies of the interests of children and adolescents at various 
ages which tend to show the existence of general tendencies in the development of interest, 
some Sex differences in interests especially in the ‘ teens’, and a wide range of individual 
variation. When the declared interests of a given child or group of children are closely 
examined one tends to find that the overt content corresponds to some deeper and more 
or less permanent personal need which may find expression in many different ways at 
different times. Similarly, the same expressed interest may mean very different things 
in different children of the same sex and age. Hence, the advice often given to teachers 
to make use of the interests of pupils as a motivation to school learning needs some quali- 
fication and interpretation. 

The work of Gardner, Daniels and others in England, and of the Ecole Nouvelle 
(Freinet, Cousinet and others) abroad, though little of it is in the nature of rigorously 
controlled experiment, nevertheless shows how effective the expressed interests of children 
may be to secure initial motivation for a task. Such work also, however, shows that the 
child's interest and curiosity alone cannot be relied on to carry him through the learning 
process without other stimulation and encouragement. It would seem that the teacher's 
task is to accept the declared interests and curiosity of his pupils as a starting point and 
indeed to use them as far as possible all along the way. At the same time, however, she 
must so arrange the environment that one interest provokes another and that the feeding 
of interest or the satisfaction of curiosity are made sufficiently easy 50 that the child can 
with reasonable effort experience success, fairly continuously. 

That this is so is abundantly clear from the detailed information given by Susan 
Isaacs in her Intellectual Development of Young Children. The environment of the Malting 


House School was so arranged as to contain a great deal of material and the adults helped 


the children consistently to find solutions to the problems which they set for themselves. 


The children asked questions and initiated activities; but so also did the adults. The art 


consisted in initiating an interest or an activity which seemed to be already latent in the 
through the provision of 


group. The role of the teacher, therefore, is certainly to guide, 1 | : 
materials, through directing attention to problems and processes likely to interest children, 


through asking appropriate questions and through tactful help at critical points in finding 
solutions or in carrying out tasks which may be within the conception of the pupils but 


beyond their immediate ability to execute. 


Praise and Blame 

The maintenance of interest and curiosity, however, at least in part, depends upon 
success and acceptance and praise that effort brings. Some light is thrown on this by an 
early experiment by Hurlock. She took four groups of children, all of whom were set 
the task of addition. Initially, all groups achieved approximately twelve points of score 
on the test used. One group was then praised for its performance; a second was reproved 
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for the mistakes which it had made ; a third was ignored, although the pupils heard the 
praise and reproof meted out to the others; finally, there was a control group. After a 
period of this treatment, the four groups were retested with the results that: the praised 
group had a mean of twenty points; the reproved group fourteen points; the ignored 
group twelve points; and the control group eleven points. 


This experiment suggests that praise is a powerful stimulus to effort at least with 
primary school children. It also seems to be clear that blame or punishment of whatever 
kind has the effect of inhibiting a particular form of action without necessarily putting 
anything positive in its place. The effects of blame seem to be primarily emotional, 
affecting performance rather than learning and in situations where what is wanted is 
unclear or beyond the capacity of the pupil it may lead to the repetition of undesirable 


behaviour or to confusion. The relationship of this last observation to some of the more 
stubborn cases of arithmetic or reading failure is evident. 


Lewin also points out that a reward or punishment situation, particularly where it is 
directed to individuals in the class group, must imply some form of policing; that is to 
say, that barriers are erected against the attainment of the reward by a short cut such as 
copying the answers. Such externally imposed frustrations are bound, he suggests, to 
havea profound effect upon the social group concerned. 


The effectiveness of praise or blame seems to be conditioned by other factors. A 
research by Thompson and Hannicutt with pupils in the Vth grade (i.c. about 11-12 
years old) suggested that repeated praise tended to increase the work of those children 


who were more introverted while the more extroverted children were more stimulated 
by blame. 


Still more is it likely to be conditioned by the prior experience of pupils, especially 
in so far as they have been successful or unsuccessful in similar activities before. Three 
researches are of interest here, carried out by Sears, by Gebhard and by Cartwright. 
Sears found that pupils with a prior experience of success tend to be realistic in their goal- 
setting in arithmetic and reading, that is to say that their level of aspiration more or less 
coincides with their possibilities. On the other hand those who have experienced 
failure in simil 
lower level of aspiration as a kind of self-protection against further failure. Cartwright 
and Gebhard, working independently, discovered that success 


I 1 and the anticipation of 
Success increased considerably the attractiveness of ot 


herwise neutral tasks, 


Anxiety 


There is some evidence that a certain amount of anxiety in otherwise normal children 
provides a motivation for learning. Robertson, in an unpublished research on children 
whose performances were better or worse in the secondary grammar school than was 
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predicted by the eleven plus allocation tests, finds some support for the idea that children 
who improve are those who are mildly anxious about their work. Too great an anxiety 
on the other hand (whether about school matters or about matters in the out-of-school 
life), may lead to inhibition of effort or passivity. Equally, it seems that children who are 
without anxiety do not do as well as might be expected. This last finding coincides with 
other work that suggests that the ablest children in a group tend to conform to the norm 
rather than too markedly to excel. Lynn, studying the reading and arithmetic attain- 
ments of primary and secondary school children, found that anxiety tended to be asso- 
ciated with a higher level in reading than in arithmetic in otherwise normal groups. 


A level of anxiety which is noticeable to the teacher may, however, tend to inhibit 
and disorganise effort—particularly effort in such subjects as arithmetic which depend 
upon undisturbed concentration. Many normal educational circumstances, notably 
examinations, provoke evident anxiety in children and adolescents and this may in fact 
adversely affect performance even of normal pupils. Calvin, McGuignan and Sullivan, 
working with undergraduate women students, found that examination performance was 
markedly improved if an outlet for such anxiety (in the form of free comment) was 
permitted. 

Work of this kind, and general psychological considerations, suggest that the teacher 
should stimulate children to effort and achievement—perhaps rather more than is 
customary in some progressive schools and activity classes—but that such stimulation 
should be adjusted by an understanding of the individual pupil’s general proneness to 
anxiety and insecurity. Furthermore, it seems likely that freedom on the part of the 
pupils to express their anxieties coupled with skilful reassurance on the part of the teacher 


is likely to ensure that such anxiety is in fact creative rather than inhibiting. 


Group Influences 

So far, we have spoken of the child as an individual or as one side of the teacher-pupil 
relationship; he is, however, much more than this. At least when he comes to school and 
often before, he becomes aware of the group of his contemporaries and equals and slowly 
begins to develop a group loyalty. Indeed, the feeling of belonging either to a small 
group of friends or to a larger class-group is an important element in his feeling of security; 
and remaining acceptable to the group becomes itself an important motivation for him. 
Within the group, too, he has a role to sustain which is partly a matter of his own choice 
and partly what the others reflect upon him. Thus, by middle childhood at least, what 
might be called socially determined motivations are of great importance inside and 
outside the classroom and the simple, direct relationship of teacher and taught no longer 
quite holds. The aims of the teacher and those of the taught may be in conflict without 


either side being fully aware of why, or even that this is so. 
Some of the work which has been done on the relationships between the personality 


and methods of the teacher and the reactions within the class is highly relevant here. 


Anderson and his collaborators, working with nursery school classes, found that the 
teacher who tended to dominate provoked resistance, fidgeting and over-conformity in 


her pupils. In contrast the teacher who attempted integrative responses to children and 
who sought to draw them into activities with their own free consent was rewarded by 
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more spontaneity and more initiative in learning from her class. _Lewin, Lippit and 
White, working with somewhat older children and with adolescents in youth clubs, eps 
trasted three broad kinds of approach: dictatorial; laissez-faire; and democratic leader E 
ship. "They found that hostile and aggressive reactions were as much as thirty times more 
frequent in autocratic groups. In the groups which were democratically led there was 
higher morale, more communication, closer friendships, less discontent and aggressive 
behaviour, and more work-minded conversation. Similar conclusions are reached by 
Richardson in her studies of teacher behaviour and adolescent reactions. 


Co-operation and Competition 


Closely related to this are experiments which have been conducted to determine 
whether co-operative working or interpersonal competition gives the better results. 
Deutsch, in a study of two matched groups of school children, found that competition 
resulted in much more destructive and aggressive criticism while the co-operative group 
showed more co-ordination of effort, greater pressure to achieve, more productivity pcr 


unit of time, and a higher quality of the end-product. In addition there were advantages 
of a social kind shown in friendliness and attentiveness to others. 


Thelen, summarising the upshot of a long series of researches carried out in the 
classroom laboratory of the University of Chicago, puts forward ‘ some significant pro- 
positions ' as follows: (a) the teacher's behaviour in a large measure determines the quality 
ofthe emotional conditions in the classroom; (b) the learning of certain social attitudes and 
human relations principles is affected by teacher-pupil interaction; (c) the teacher-pupil 
interaction patterns may affect the pupil at deep (i.c. subconscious) levels; (d) pupil-pupil 
interaction (for example, status-roles) can be affected by the nature of the te 
interaction. He further points out that much of this c 
adult groups; conversely, of course, 
applicable to school situations 
democratic participating grou 
task undertaken and a tenden 


A word of caution, 
Tt does seem clear that i 
involves the class in the m 
haps the best and almost 
the well-known Eight Ye 
schools which approached 
tion of the students. 


acher-pupt 
an be generalised from school to 
much of the work on decision-making in industry is 
and it has been over and over again found that a genuinely 
p tends to produce in each member more satisfaction in thc 
cy to retain the group decision as one's own. 


however, is necessary in attempting to apply these findings. 
n general the best motivation is obtained when the teacher 
aking of the decisions as to what shall be done and how. Per- 
the sole large-scale demonstration of the effectiveness of this 15 
ar Study in which the best results were obtained from those 
their work in such a way as to obtain the maximum participa- 


product of group loyalty, that the individual’should not differ too much from his com- 
panions. Equally, he has to be aware of the tendency of some children to become 


passengers. 


He should, too, know that he cannot change the climate of a group abruptly from 
the more usual one of more or less benevolent autocracy to a truly democratic one; the 
change has to be mediated and the necessary attitudes have in fact to be learned by all 
who participate, including, very often, the teacher himself, Finally, the nature of the 
leadership which can be given by the teacher will depend considerably upon the degree of 
maturity of the pupils and upon the realism with which they can set goals for themselves. 
In general, the older and more able the group of pupils, the more fully democratic the 


leadership can be. 


Socio-economic Status 


We have so far spoken as though the motivations for learning were either individual 
or a function of the nature and climate of the classroom group. This, of course, is only 
partly true. Outside these and beyond the control of the teacher lie certain social 
motivations, difficult to analyse, but which have to be taken into account. Our know- 
ledge of these is sketchy and indirect, and the interpretation of the data which we have is 


somewhat speculative. There is some evidence, both from English and from American 


sources, to suggest that general interest and success in school work are positively related to 


socio-economic status, cven when general ability is held constant. The interest of the 
parents in their children—an influence beginning well before school years—their own 
experience with schooling and their degree of education seem also to be directly con- 
nected with levels of attainment. On the other hand, there may be, in our community, 
a rural group and a small urban one also which is indifferent if not hostile to education. 


Altitudes and Opinions 


The influence of the social group operates in other ways. It is well known that the 
attitudes and opinions of children and adolescents tend to be closer to those of their parents 
than to those of their teachers and th hoices which are made by boys and 


at the vocational c 
by girls tend in many cases to be related to the occupation of the parents. An enquiry 
by Jahoda carries this n secondary 


into more detail. He studied school-leavers fron 
modern schools and found that whatever their actual social class membership, boys tended 
to identify themselves with the skilled manual and routine grades of non-manual work. 
They intended to ‘ stay with the lads? and declared that they wished to become fully 
skilled craftsmen, which was what a ‘job with prospects * implied. 


The girls tended to be less rcalistic in their assessment of the present status of their 
parents and in their ambitions; many of them, too, seemed to express a conflict between 
their desire to move up in social grade and loyalty to the group to which they are attached. 
In the ‘ teens’, and especially in the last year or two of compulsory schooling, such voca- 
tional identifications may be impor tivation; but they do not necessarily 
operate in the direction proposed byt 


tant sources of mo 
he teacher. 
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Conclusion 


5 will put forth a maximum effort in school. However, 


er of practical inferences which, 
if they guide classroom practice, are likely to be helpful. 


The first of these is embodied in the Proposition that if the fundamental needs of the 


growing personality are not fully met, there will be little energy left for intellectual things. 
Some, even most, of the dissatisfaction and maladjustments of children and adolescents 
arise outside the school. This, however, does not mean that the school is powerless to 
do anything about them. Severely maladjusted children should, of course, be referred 


to the school psychological service; but all children at 


at they make of 
contained air the primary 
tion and acceptance in school; and so less obviously perhaps 
y does the adolescent. An impersonal or worse still, a hostile 
attitude on the part of the teacher, or the school staff generally, is not conducive to effort 
at any stage. Warmth and understanding from the teacher are essential to good pupil- 


teacher relationships and it is in the context of these that praise and blame, punishment, 
reward and criticism must be viewed as stimuli to effort. 


assertion, both as an 
table and constructive 


are fundamental to growth 


— 


fe 


nee 
pap |ia iaae thoroughly understand the emotional growth of children, 
ride! qe pon y systems, and the incentives which they use to increase motivation 
Pieces? y to e effective and less likely to run counter to the deep and powerful 
preoccupations of their pupils. i 
Fear and anxiety have been shown to be, on the whole, inhibitive and disorganizing 
e do seem to thrive under punishment, but 


factors i : 

in ee s learning. Some children it is tru 

ree Wi run, it seems more likely to lead to undesirable forms of social learning— 
g, deception, and so on—than to any good effects. This, however, does not mean 


tha x 

Pom reproof and blame should never be used. In the context of healthy 

effective a " relationships and when they are clearly deserved, they are likely to be 

buses as eterrents. However, this effect is largely lost if at the same time pupils are 
stenetively shown the way to win praise and approval. 

dre heli gus too, that children's levels of aspiration, the goals they set themselves, 

leara o two things which are within the control of the school. Prior knowledge and 
g and especially the experience of successful effort, affect incidental learning and 


resi * H . . . . 

in T motivation. Thus, the adjustment of the gradient of difficulty in all tasks which 

pils undertake is vital not merely for the matter in hand but for the growth of attitudes 
This does not mean that work should be so 


MEM NE and learning in the future. 

pe a that success comes easily. It means that the demands made are such as to 

Diis ie mananam effort and that the teacher should be watchful to see that failure is 

wik tht occurrence; he should intervene to help when the child is clearly struggling 

alus an ung beyond his powers or will to succeed. Here, too, we should point out the 

will Ro M d habits of getting down to 2 task in the expectation that an honest effort 

à g success or at least understanding from the teacher. 

PE the importance of the class as a group and of the sub-groups within the 

eines ath not be overlooked and it 15 1n drawing attention to this that perhaps the greatest 

feach lon has been made by recent research. The system of discipline used by the 
cher, his personality and thc relationships he builds with individual pupils all affect 


x climate and consequently the motivation of the class. He is most likely to succeed 
he becomes aware of the feelings of group solidarity which exist, if he is perceptive 
ig those children who tend to be isolate i pts democratically to ensure that 
re n participate in the determination of t i diate, and with older children and 
wee escents, the more remote aims of t n. This does not mean that he 
ae wee his duty to give direction, maintain discipline; it means 
he exercises it in a way which is i eptable to his pupils, and in a 
Even more important perhaps 


fr ; : 
ee in which each child is sure of being cared for. i 
that in such a social climate he is more likely to be able realistically to assess what 


his pupils can achieve and help them, through the experience of success, to develop the 


habit and the will to learn. 
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Teaching Children to Read —i 


THE RELATIVE EFFECTIVENESS OF 
DIFFERENT METHODS OF TEACHING 


A. The Place and Value of Phonics 
by Joyce M. Morris 


HE effectiveness of any teaching method is determined by school conditions as well 

T as by the attributes of teacher and pupil. It is therefore unlikely that research 

will ever reveal one best method of teaching reading but, when sufficiently developed, 

it may help the inexperienced teacher to choose suitable reading methods in a given set of 
circumstances, and thereby avoid much wasteful experimentation in the classroom. 


Basic Methods of Teaching Reading 


Today selection may be made from a 
almost all are modifications and combinatio 


means of tackling new w 
methods lost ground rapi 
With the substitution of sounds for letter-names and their subsequent blendi 
whole word, the word CAT, for instance, could now be attacked as follows: 
CAT. This type of blending method is still used, especially by the older generation of 


d children being taught to 
phonograms, Thus, the word LAND 
combining the phonogram with different 
à may be built Up, e.g., band, stand, sandy, 
on of common syllables and in analysing long words by 


divide simple words into initial consonants and 
would be divided into L-AND, and then by 


the practice of splitting up words into their com- 
d hinders whole word recognition. The phonic 
ularies of reading primers so that they are often 
bits of slow, laboured reading are also said to be 


i acne in reading, and that 

metho oe or combinations of soun 

Gein con. sen restrictions on the vocab 

devel ent and artificial in style. Ha 
oped by this method. 


Da eten] phonic systems flourish: 
Seti ns of a purely phonic approac 
ie E 'The highly mechanical, difficult and un 
ies ien to its former position 1n the reading programme, but the value of a sight 
tiend vp: was again recognised with the result that a‘ mixed method was recom- 
a ey whereby regular words were taught phonically and irregular words by look- 


ed at the beginning of this century, but, when the 


h were realised, teachers turned again to the older 
interesting alphabetic method was 


advocates of ' analytic’ as opposed to * synthetic’ 
f teaching reading was popularised in the thirties. 
e a good one because it follows natural lines), the 

d emphasis is laid on 


ded as the unit of meaning an 


Der support was also given to 
In nr when the sentence method o 
is method (which is claimed to b 


sen : 
y EN rather than the word, is regar l 
ing comprehension. Its great value lies in the help offered by the context which, 


although limited to a certain extent py the need for frequent vocabulary repetition, does 
ildren taught exclusively in this way, 


he have to be of the cat-sat-on-a-mat variety. Childr ively, 
ae may be satisfied with guesses instead of looking carefully at individual words, 
Diff they will probably be bewildered when they meet a word which is new to them. 
ifficulty in distinguishing between words of similar size and shape may also be 


experienced. 

PA in satisfactory progress is not guaranteed by the use of these visual and auditory 
aa iques alone, many teachers include kinaesthetic methods in their reading pro- 

5 mnes. These methods, which stress the importance of tracing and writing in learning 
O read, were first described over two thousand years a80- More recently, Montessori 

€mployed them, but they were not recognised widely as basic procedures until 1921 when 

Fernald and Keller reported their favourable effects on the development of word 


Epod. 
ognition in non-readers. 
ressions of words, develop à 


Kinaestheti ; AUT 
ic methods reinforce other sensory 1mp ^ op 
i d provide adequate drill and repetition. 


Consistent left-to-right direction in reading, an 

me also paan -— and Mese d observation and enable both teacher and 
Pupil to measure progress easily. Three major criticisms © c CM of these 
methods may be offered First, they do not give pupils a means of deciphering new words 
Without assistance Secondly. "they develop certain movements of arm, hand and lips 
Which may interfer e with later progress in speed and fluency- Finally, the necessarily 
individualised instruction which these methods entail make them generally more suitable 
for small classes. 

re aci are thus advantages and disadvantages E e i pere recie 
adi : chers today 4° e 
ing used in the past. Consequently, most tea! y © Bo vidual differences 


to on : 2s. the importance O 
ne particular method, but recognising Me imp l : 
Provide sufficient variety M their approach to reading to cnable their pupils to read by 


the look of a word, by its sbünd, by guessing from the context, and by utilising the sense of 
> c3 
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movement. They differ, however, in the 
their basic reading programme, and in the 
the needs of individual children. There 
teachers place on oral and silent reading as 


proportions of each method which make up 
extent to which they adjust this proportion to 
are also differences in the emphasis which 


well as in the amount of systematic as opposed 
to informal instruction given. It is at this point that controversies arise, and where 


scientific investigation may be of practical use in deciding what is empirically sound 
educational practice and what is merely a matter of ‘ fashion °, 


Reading Methods and Research 


ve been carried out. Unfortunately, few 
are in ensuring that differences in results have been 


hers, the attributes of the children 
5, too, have not been clearly defined, and uni- 

rily guarantee uniformity of method, Thus, seemingly 

duced on many controversial questions. 

gether what is certainly known about reading in general 

ray, Vernon, and Traxler and 

methods, and 


aching in the modern School. Flesch also main- 
ice is not in line with scientific evidence, since he can 


method as far 


this small amount of evidence is suspect owing to the experimental desig 
investigations cited. 


carchers even 
n of the three 


These statements and the concern of parents and teachers naturally call for a 
re-examination of modern methods of teaching reading and the scientific bases on which 
they rest. Since, however, the literature on reading methods is extensive, the present 
discussion will be confined to one main topic only, namely, the blace and Y js of ute 
in the reading programme. b 


training be given? Is a particular kind of readi ; 
instruction? Are phonic methods more effecti EMI pris 


dull and backward? First it is necessary to meet the challenge that phonics teaching is 
neglected in the schools of today. 


The Place of Phonic Methods in Current Educational Practice 


Before the book by Flesch was published, 220 experienced teachers and other school 


people from 33 different States of America were asked by Russell what place they actually 
Bave to phonics in their teaching of reading. According to the replies, 15 per cent. gave 
phonics instruction in lessons regularly scheduled but separate from other reading lessons; 
4 per cent. taught phonics in all reading lessons; 39 per cent. in most reading lessons; 
and a further 39 per cent. as part of a few reading lessons. Only 2 per cent. of the 
teachers omitted phonics training altogether. 

Further questions revealed that whilst in th 
phonics being used, it is equally clear that they are rega 
ing word-attack skills, which in turn are viewed as only 
programme. 


e sample studied, there is no doubt about 
rded as only one means of develop- 
one goal in the total reading 


riter recently visited a random sample of 60 Kent 
giving some phonic training in conjunction 
rding to the children’s needs and the 
learning to read by phonic methods, 


] Similarly, when the present W. 
primary schools, every school was found to be 
with other methods, but with different emphasis acco 
beliefs of their teachers. In 13 schools children began 

hen introduced to them. Moreover, 


and in six of this group they were only five years old w 
the head teachers of two-thirds of the 6o schools stressed that backward readers in the 
transition classes and where necessary further up the school, were receiving a great deal 


of phonic instruction. 

‘There is thus some evidence that phonic skills are being 
present time, although prolonged classroom observation in a 
sample of schools is necessary before the true position of phonics may 

Granted that most teachers use phonic methods today it does not necessarily follow 


that they should do so. It will be remembered that the value of the alphabetic method for 
ative ineffectiveness as a method of teaching 


spelling blinded teachers for centuries to its rela 
reading. 


taught in schools at the 
large and representative 
be ascertained. 


The Value of Phonic Methods 2 
Phonic methods have long been the subject of controversy and many investigations 
have been carried out in an attempt to establish their value. 
One of the earliest studies was that of Gill who, in 1912, reported that he had 
compared the reading ability of three groups of top infants from schools using three 


different methods, namely, the ‘ Dale’ method of phonic instruction, a phonetic method 
ade attractive by ingenious but irrelevant 


in which the forms of the letters had been mac 

associations, and the sentence method. The first two methods had been used for two 
years and the third for sixteen Reading ability was measured by the time 
required to read two passages ta fant primer but printed without punctua- 
tion or spacing between the words, se with the initial letters of nouns printed 


E and in one Ca r : : 
in capitals. Comparing the average times, the fluency and intelligence of reading of the 
j 5 


months. 
ken from an 1n 
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à year later, in a paper 
ificance could be attached 


ed out that the sentence method group was further 
he criterion of reading ability, and by the fact that 


In his own research, Valentine Compared two groups of children, aged six-and-a-half 
to eight years, in their ability to read English written by means of a Greck alphabet after 
having been taught by a phonic method and a look-and-say approach. He concluded 
that: 


“ There seems to be nothin i 


synthetic work involved by the Phonic method as has s 
critics.... Children taught by the Phonic method do bett 


that for very dull children the ‘L 


An experiment involving the teaching of Greek letters to children with some experi- 


ence of the English alphabet may be criticised as artificial but at least Valentine made 
sure of the initial comparability of his samples. 


ils, this investigation made a valuable contribution to further 
studies as well as providing evidence favourable to phonic methods, 


It would be impossible, even if it were desirable, to describe the numerous inquiries 
provoked by the conflicting results of Gill and Valentine. Mention should be made, 
however, of a frequently quoted experiment by Winch who, in a period when whole-word 
methods were gaining ground in the schools, produced further evidence of the value of 
Phonic methods. For this experiment, designed to determine the relative effectiveness 
of the alphabetic, phonic and look-and-say methods as well as a special phonic method 
called * phonoscript ’, two groups of 32 children between five and six from a schoo] ia 
poor district of London were chosen. They were equated on the basis of preliminary 
tests of ability to learn associations between shapes and sounds, and then givent 
formal reading lessons. At the end of this period the children were tested 


already learnt a 


wenty-five 
Individually 
number of new words. nd a certain 
Results favourable to phonics and to t 


particular were obtained. Perhaps of even 


r, was 


T3 , 
ma n recommendation that, 2 English children under our conditions of school * 
sation, may quite profitably begin definitely to learn to read at an average age of 
ius L tems S In schools where children are well born and of good environment 
et said S de earlier; in schools attended by very poor children, later." Conclusive 
ae 3 me relationship between socio-economic background and reading ability has 
"iei ins tained, but this is one of the first occasions when a research worker pointed 
e necessity of adapting teaching methods to the home environment. 
En E ee in bue ar inquiry was conducted has been praised highly, but it might 
are is wenty- five lessons spread over a two-month period were too few to give a 
- : mparison of methods, and that, if the lessons had continued, the initial advant- 
il of the phonic methods might have been lost to the more interesting whole-word 
oe Further, as in all experiments where one teacher is responsible for all of the 
aching, individual differences in the skilful use ofa particular method must be taken into 
account when assessing the results. 
In the period following Winch’s investigation most of the experimental work on 
reading methods was carried out in the U.S.A. There, Mosher and Newhall reported in 
1930 that there was no essential difference between the effects of a phonic and word 
approach at least at the end of the second school year. One might question this finding, 
however, in that accuracy in word recognition was not tested in their investigation and 
this is the aspect of reading skill to which phonics is supposed to contribute most directly. 
On the whole, the verdict of American research seems to be in accord with Valentine 
and Winch in finding that phonic methods are of value, although one authority, Gates, 
has stated that if it were necessary to choose between phonic and non-phonic training 


the latter would be selected. 


In recent years, the problem has become not the simple black and white one of 


phonics versus no phonics but rather the more complex one of when, how much, for what 
purpose, and to whom phonics should be taught. A final verdict on some of these 
questions has not yet been obtained, but consideration of a few of the more frequently 
quoted studies may give some idea of the present state of our knowledge about phonic 
methods. Only reference to researches carried out in English-speaking countries will be 
made since the effectiveness of phonic methods is obviously determined to a 1 


by the nature of the language concerned. 


arge extent 


The need for phonic readiness 
ding methods were first conducted, it was customary to 
from the beginning; in current practice phonic methods 


y until a later stage in the infant school course. How 
vestigations.* 


When experiments on rea 
Start all children with phonics 
are not usually introduced formall 


far research favours this practice may be scen from the following in 
usand pupils in eight schools of various types from different 


„In 1925, nearly one tho ; 2 HE c 
sections of Newark, New Jersey» were divided into phonic and non-phonic instructional 
, te between the methods in an attempt 


groups. Their teachers were required to alterna 


of differences in school oi 
‘pared with the total c 
re git grades and, where Kindergartens are not ma 


oe i in other countries 

n evaluating the evidence of research ca! out in other cot 

For example, only about 80 per cent. oF gy QU tad children in the U.S, 

tion in this country, American cent. of five Jools usually have either six 
ildren enter the first grade at about the age of six years. 
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‘to obviate the effect of differences in 
training and again at the end of ten mont 
tests and the results for those pupils wh 
compared. Further tests were also ma 
groups through the first half of the second grade. 


According to the experimenters, Sexton and Herron, the results 
that the teaching of phonics functions very little or not at 
during the first five months, but begins to be of some value 
and is of greater value in the second grade. 
more important than the method, for where r 


by a teacher using phonics they were also unusually good when the same teacher taught 


without phonics. On the other hand, poor results were obtained in both phonic and 
non-phonic groups taught by the same teacher 


A few years later, Garris 


clearly indicated 
all with beginners in reading 
during the second five months, 
There was also evidence that the teacher is 
esults were unusually good in a class taught 


on and Heard carried out a three-year sequential study of 
111 first-graders, divided into four groups on the basis of intelligence test scores. In four 


different classrooms with approximately equal school surroundings and quality of teach- 
ing, two groups received phonic instruction and two had none. 


These investigators came to the conclusion that phonic training should be deferred 
until the second or third grade (i.e., pupils aged from 7-8 years, approximately). They 
also reported that whilst instruction in phonics develops independence in word pro- 
nunciation, children with no phonic training make smoother and better oral readers in the 
lower grades. Moreover, bright pupils appeared to be helped more by phonic instruction 
than those who were dull, and, although children with phonic training had some advan- 
tage in learning to spell, the non-phonic first-graders lost less during vacations. 


ve shown that it is unprofitable to introduce all beginners to 
asonable to suppose that children of high intelligence and good 
t be expected to start earlier. More recent rescarch on the 
8 phonic training, therefore, has largely been directed towards 
ip between phonic ability and mental maturity, As yet, data 

; but such evidence as exists confirms that these two 


Whilst experiments ha 
phonics, nevertheless it is re 


Dolch and Bloomster, for example, administered tests of phonic 
second grade children in a 


unusual degree. The res 


ability to first and 
given but not to an 
Sometimes fail to 
sistently fail to do so. 
Same results were 
ars is necessary for a child 


These findings are confirmed by Schonell and man 
agree that certain developments and acquisitions are 


should be undertaken, According to Harris the import 
increasing order of difficulty are as follows: 
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1. The child should be able to hear the difference between words that sound 
somewhat alike, such as man and men, or had and hat. 

2. He should be able to detect whether two words begin with the same sound 

and supply two or three other words that begin with the same sound. 

He should be sensitive to rhymes, able to pick out words that rhyme, and 


supply words to rhyme with a given word. 
4. He should be able to hear similarities and differences in word endings and 


middle vowels of words. 
5. He should be able to listen to the pronunciation of a word sound by sound, 
and fuse or blend the sounds mentally so as to be able to recognise the word 


intended. 

Laboratory experiments have demonstrated that auditory discriminations, such as 
those listed above, are usually more difficult and therefore acquired at a later stage than 
those involving visual perception. Further, the visual perception of whole words has 
been shown to precede the ability to differentiate between the individual letters which 
form them. This additional evidence of the development of perceptual skills reinforces 
the conclusion reached by research in the classroom that formal phonic training for a 


considerable proportion of very young children is largely a waste of time. 


The nature and amount of phonics instruction which should be given 


Research studies have established the need for phonic readiness but it is nowhere 
suggested that teachers should not provide for its development in the reception class, or 
even earlier in the nursery school. Some researchers, including Dolch, Gray, Harris 
and Watts, have stated that at quite an early age in ormal training in the recognition of 
similarities and differences in word sounds by means of rhymes, ctc., is profitable. It 
would seem that how phonic training is given is just as important as the timing of its 
introduction. 

In the experiments previously cited Gates, Sexton and Herron concluded that it i 
preferable to teach sounds in words and not to drill them in isolation. Other investigators 
agree with this finding but scem to disagree about the amount of phonic instruction which 
should be given, and whether it should be formal or informal. 

In 1938, Gates and Russell reported the results of a study in which 354 first-graders 
“ fairly representative of the population of New York City,” were first equated for mental 


age and then assembled into three groups. Group D “ received the smallest amount of 


s 2 : e " : " 
phonics or word analysis.” Group E was given moderate amounts of informal, newer 
i Group F “ had substantial or large amounts of 


: " 
type word analysis, comparisons, etc." 
conventional phonic drill." 


At the end of the train 


Word recognition and comprehension, 
and was equal in the rest. It was concluded that a prog 


phonic analysis in the first ycar is not as good as an informal programm 
good as one containing large amounts of formal phonic work. 


E had the highest scores in all four tests of 
D exceeded Group F slightly in two tests 
amme including little or no 
e but is at least as 


ing period Group 
Group 
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arge amounts of phonic training on a 
In grade two the effect seemed a 
ce of more accurate pronuncita i 
ch phonic experience is partigue i 
This time he reported that epe 
f phonic instruction excelled, by ordi 
unciation, vocabulary, accuracy of ora 


The kind of reading skill developed by systematic phonic instruction 
I s it is to be able 


r : s 
ho concluded that: “The use of a 
uction and drills leads to an e 
1 at 
comprehend words, to understand sentences al 


Y; a similar conclusi 
graders of comparable intelli 


Pittsburgh schools. He repo. 
introduced gradually, develo 
as a subsidiary word-attack 
Paragraphs, use an index, a 
conventional 
betizing and s 


on was reached by McDowell in a study of — 
gence and socio-economic background from two groups E 
rted that in the group of schools where phonic any. bar 
ped through the analysis of meaningful material and = S 
skill, pupils were able to read a EE sand 
nd generally read better than those schoo rl F : g 

phonics programme. The phonic group was ces Speck in alpha- 
pelling but, according to the experimenter, this Superiority had 


been 
achieved at the expense of a more rounded and har monious de 


velopment of reading skills. 
uding that of Garrison and 
with Agnew’s finding that“ 
ocs not result in a lowering 


These researches and the work of other investigators, incl 
Heard and Gates mentioned earlier, would seem to conflict 
improved word recognition through formal phonics training d 
of reading comprehension ability. 

There is, however, some evidenc 
investigation conducted in Kent prim 
Here, children aged seven to eleven 


> 
“normal 

» and after allowance 
chool characteristics, 


i Experiment) 
-verbal ability, and three s 


namely. ur ed : : 
y, urban/rural location, size of school, and the socio-economic status of the school 


catchment area. 


As Daniels and Diack suggest, it seems likely that much of the controversy arises 
have been used. It is also probable 


b E 

pe ob ria varieties of the phonic method 

Sa na i has not been paid to differences between the immediate and 

positive rb e men pu for Tiffin and McKinnis discovered that there is a high 

iilidnen ave L s ari reading comprehension ability and phonic ability when 

hich d grades five to eight. . They therefore concluded that a reading programme 
oes not, by direct or indirect instruction, yield a mastery of the principles of 


phonics is not accomplishing its full purpose.” 


Th " 
e type of pupil who benefits most from phonic teaching 
y school methods for, according 


i Psa ipe is not necessarily the result of satisfactor 

Snc lor pa intelligent children need comparatively little phonic teaching since 

intelligence dei erstand and blend word sounds for themselves. It is children of poor 

sa i ci physique, emotional stability and socio-economic status for whom careful 
methods is important. 

- hs will be remembered that as early as 1913 n 

ght make greater progress with look-and-say rather than phonic methods in the early 


sta, "5 $1 . ; E : ; 
ges. Ten years later Currier likewise pointed out that whilst phonic drills are valuable 


th: r ; P 
ey are not essential to every child, and that at all times they should be employed with 


discretion and adapted to the needs of individual children or special groups. 

Pg sc Sai designed to find out more about phonic readiness have indicated that 

This E p» training should be delayed until a certain maturity has been achieved. 

Pire ns Fur gine children at scven plus, or even older, are only just ready to receive 

ia atic phonic instruction, but that if this is not given, satisfactory reading progress 
ay not be made. Some investigators have therefore turned their attention to the 


problenm of phonic training in relation to children beyond the infant stage. In this con- 
exion, Daniels and Diack compared the effects of teaching reading to first-year junior 
d in the Royal Road Readers, and à 


non-readers by the modified phonic method use 
bci eng * approach beginning with look-and-say methods supplemented at some 
Pers y phonic teaching. After one year the children were given SIX specially designed 
ES ind. it was found that those taught by the phonic word-method were markedly 
superior in word recognition and word attack to pupils in the mixed-methods group. 

d year junior B and G 


The value of phonic teaching with backward readers in secon 
in an investigation by Conduct and Ward. Besides their 


classes has also been shown ! 

ordinary reading of books the children were given apparatus, games, and tests of phonic 
sounds, and were also taught to recognise sounds in words and how to attack new words. 
After a ten-month period of teaching, which included individual, group and class 
activities, the reading ages of the 44 pup y 0.8-3.0 years, the average 
increase being 1.5 years. Furthermore, à degree of literacy although 
ates of the children were almost non-readers W. d several of 

m were sub-normal in intelligence. 


Valentine showed that the dull child 


ls were increased b 


ll achieved some 
hen the experiment began an 
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Not always has the effectiveness of phonic methods with backward readers been $0 
clearly demonstrated. In fact, after experimenting with ten to cleven-ycar-olds drawn 
from their normal classroom environment, Burt and Lewis reported that, on the whole, 
the best method of teaching dull and backward readers is one which is predominantly 
visual. They pointed out, however, that the differences found in their experiment between 
whole-word, alphabetic, phonic, kinaesthetic and ‘ mixed’ methods, even when sig- 
nificant, are still not very large, and that there is an urgent need for more intensive 
research into the problem. 

It is possible, as Conduct and Ward suggest, that research into the effectiveness of 
different remedial measures has been directed too much to the individual and too little 
to the class. Individual treatment is known to give positive results whatever the methods 
used. What inexperienced teachers need to know is which methods are most effective 1 
ordinary classroom conditions where it is often difficult to give sufficient attention to the 
needs of individual children. As will have been observed, some progress has been made 
towards answering this complex question in the limited field of phonics. 


Summary 

We now know that phonic instruction is of value and should be included ir 
reading programme. To be successful, however, it must be regarded as only one meth 
of developing word skills and should not be introduced formally until children are ready 
for it. Bright pupils usually will have acquired sufficient vocabulary and rcache 
sufficient maturity to be able to start phonic analysis in the reception class, but for those 
who are dull or handicapped in any other way, formal phonic training can profitably 2 
postponed until a later stage in the school course—even into the first or second junior schoo” 
year. There is still some doubt about the amount of phonic training which should p 
given but convincing evidence has been obtained that sounds should be taught in wores 
and not drilled in isolation. Phonic methods undoubtedly improve word recognition 
but it is not certain whether this is gained at the expense of comprehension and interest 1 
reading; the high positive correlation between phonic ability and reading comprehension 
ability in older children would suggest that this might not be so. Finally, the effectiv aer 
of phonic methods with backward readers beyond the age of seven 1s indicated by the few 
experiments which have been carried out in conditions approximating to those of à 
normal class. 


n the 
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A COMPARATIVE STUDY 
OF BASIC ATTAINMENTS 


The Results of Surveys of the Attainments in Reading and 

Arithmetic of Eleven-year-old Children in England and Wales; 

Queensland, Australia; and Central California, U.S.A. 
by D. A. PrpcEoN 


I. Introduction 
N May, 1955, as part of a national survey involving three age groups, a representative 
sample of some 3,000 children, aged eleven plus, attending primary schools in 
England and Wales, were given specially prepared tests of reading, arithmetic and 
non-verbal ability. After reading an account of the proposed survey in the Foundation’s 
Bulletin No. 5, the Principal Research and Guidance Officer for the State of Queensland; 
Australia, sought permission to apply the same tests to a comparable sample of eleven- 
year-old children in Queensland. The request was granted and in November, 1955, the 
survey was repeated on a representative sample of children from that State. In the 
summer of 1956, following a visit to the Foundation by Professor G. T. Buswell of the 
University of California (Berkeley), U.S.A., arrangements were made for one of the 
arithmetic tests used in the Foundation's survey to be repeated in Central California. 
Accordingly, in January, 1957, this arithmetic test was given to a representative sample of 
eleven-year-old Californian children. 
In the following pages an account is given of a comparision of the results obtained 


from these three surveys. 


II. The Samples Tested 
(a) ENGLAND AND WALES 

The national survey was confined to grant-aided schools maintained or assisted by 
local education authorities in England and Wales, and in this particular age group was 
restricted to children attending junior and all-age schools who had reached their tenth 
birthday but not their eleventh by August 31st, 1954, that is, who were born between 
September rst, 1943, and August 31st, 1944 inclusive. Since the testing was carried out 
in May, 1955, the effective age range of the children was from 10 years 9 months to 
11 years 8 months. A random sample of schools was drawn and all children in the age 
group in each selected school were tested. The selection of schools was made directly 
from the lists kept at the Ministry of Education of all schools in England and Wales 
attended by the children concerned. In order to ensure the adequate representation 0 
schools of different types and in urban and rural areas, random sampling was carried out 
separately in each of these strata. The sampling method was thus systematic but un- 
biassed and was considered to be effectively random. In all, some 3,180 children 
attending 91 schools administered by 63 different local education authorities were tested- 


1Full details of the sampling procedure employed will be published later. 
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(b) QUEENSLAND, AUSTRALIA 

Surveys of children’s abilities and attainments had previously been carried out in 
Queensland and therefore the technique of obtaining effectively random samples was not 
new to them. In this inquiry, as in England and Wales, the schools selected for the 
survey were a stratified random sample. The testing was confined to children born 
between March rst, 1944, and February 28th, 1945, and to equate conditions with regard 
to the school year in this country the testing was carried out in November, 1955. Thus, 
the mean age of the sample was 11 years 21 months and the fact that the tests were given 
towards the end of the school year made it virtually identical with that used in England 
and Wales. The schools in Queensland containing children in the appropriate age group 
were divided into the five groups according to size that are used officially for purposes of 
classification. The groups are: Class I, average attendance over 400; Class I1, 150-400; 
Class III, 41-150; Class IV, 21-40; Class V, 20 and under. The number of schools 
selected in each class was fixed at 1/1 7th of the number of schools in that class in 1954- 
As this would have led to the selection of only six schools of more than 400 pupils, it was 
decided to select three times as many Class I schools but to test only one-third of the 
children in each. The grade system of placement is used in Queensland schools and 
although approximately two-thirds of the children in the defined age group were in Grade 
V the others were found as low as Grade II (two pupils) and as high as Grade VII (one 
pupil). In all some 940 children attending 88 schools were tested. 


(c) CarironNiA, U.S.A. 

The sampling procedure in California was very similar to that employed in England 
and Wales. Again, although the grade system of placement is used in America, the 
testing was confined to children of the same age range at the date of testing as those in 
this country and in Queensland. Thus, the sample was drawn from all pupils who were 


born between May 1st, 1945; and April goth, 1946, inclusive, and the testing was carried 
out in January, 1957. The 773 urban and 661 rural schools in the 21 counties in Central 
California were numbered serially, and after stratifying according to urban or rural 
locality an effectively random sample of schools was selected to give a sample of children 
approximately equal in number to that obtained in England and Wales. Invitations 
were issued to the selected schools to participate in the experiment and only three of the 


school systems refused. One or two other minor exceptions to the sampling procedure 
were necessary, but it is un ble effect upon the results 


likely that they exerted any apprecia 
obtained. In all, 3,179 pupils from 70 schools were tested. 


IH. The Tests 
Four tests were administered in the Foundation's national survey to children in the 

114- age group. These were: : 
1. A test of non-verbal ability, consisting of 64 items of two main types. The first type 
consisted of a large square with the lower right-hand corner missing, and several smaller 
} be selected to complete the large square. 


squares from which the appropriate one had to c ) qua 
The second consisted of a sequence of three or four drawings with the next one missing, 


and a group of five more from which the appropriate one had to be chosen to continue 


5! 


the sequence. The items were arranged four to a page, but they were not grouped in 
Separate series. A practice test of cight items was administered with detailed oral 
instructions before the test proper. The reliability of the test was found to be 0.943.* 


2. A reading comprehension test, consisting of 60 incomplete sentences. The appropriate 
word necessary to complete the sentence had to be chosen from five alternatives. The 
items, presented in order of difficulty, ranged from sentences suitable for bright scven-ycar- 
olds to those found difficult by children of fourteen. The test was scored by counting al 
correct items up to the point at which a gap of seven consecutive wrong answers occurred. 
Any items correct beyond this point were assumed to be due to chance and ignored. The 
reliability of this test was 0.958.* 


3. A mechanical arithmetic lest, consisting of twenty-five items ranging from a two row 
addition sum with hundreds, tens and units, and a carrying figure in the units column; 
to a simple multiplication of decimals. Ten sums dealt with number facts only, the most 
difficult being a long multiplication and a long division without remainder. A further 
nine sums dealt with conversion units, involving money, time, length, weight and capacity: 
The last six items consisted of four elementary fraction sums, one in each basic process, an 
two simple decimal sums. The test was administered without time limit. The reliability 
of this test was 0.922.* 


4. A mechanical and problem arithmetic test consisting of 100 items administered with a time 
limit of 50 minutes. The test was in two sections, separately timed. Section 1 consisted 
of 40 mechanical sums involving the four rules and exercises in money, weight, time, 
length and capacity. Section 2 consisted of 60 simple one-step problems covering the 
same ground with the addition of one or two involving elementary fractions and area. 
The reliability of this test was .982.* 


These four tests were also given in the same order and with the same instructions 
in Queensland, Australia. mp ‘ 

In California only the second 100 item arithmetic test was administered. Certain 
changes were necessary in adapting the test for American usage. (a) Seventy of am 
100 items were considered suitable for use in American schools with only minor verba. 
changes. (5) Twenty-six items involved money terms. These were changed to dollars 
and cents, with due regard to the size of the numbers and the arithmetical processes 
involved. (c) The remaining four items involved weight measured in “ stones ide 
a unit not used in America. In tabulating the results, both in California and in Die 
country, the scores obtained in these three groups of items were treated separately. Fo 
this present report an analysis was carried out on the 70 comparable items only, of ap 
31 were mechanical sums in Section 1, and 39 were problems from Section 2. On t 
data from England and Wales, the reliability was .974 for the total of 70 items, and [d 
for Section I and .955 for Section 2 separately. On the Californian data the reliabi ity 
was .89 for the total of 70 items and .68 for Section 1 and .87 for Section 2 separately. * 


" hi s ivi i il is liability are 
reliability of a test is meant the degree to which scores derived from it are likely to be consistent. Measures of rc y 
p he den js A Sale from 0 to 1.0. The measures for these tests were obtained by Kuder-Richardson formula 20. 
usually ex a 
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IV. Administration of the tests 


(a) ENGLAND AND WALES 
In i i i i 
the Foundation’s national survey the testing was carried out, either by the head 
rained official of the local 


tea f 
RUN bates concerned, or by a psychologist or other t 
atono m ped concerned. In the case of the former, responsibility for the adminis- 
A detailed m s rested nevertheless with an official of the local education authority. 
leu prepared € booklet with clear and simple directions for giving the tests had 
days; de a ea. e tests were administered on the mornings only of three consecutive 
diat " non-verbal test was given on the first day, the reading test, followed after a 
reak by the untimed arithmetic test, was given on the second day, and the timed 


arithmetic test was given on the third day. 
nmm to m that the testing was properly carried out each local authority 
poss ae "ee to appoint an official to be responsible for the conduct of the survey 
Es si "E s icials were briefed by members of the Foundation at a series of regional 
diede xi or the purpose at eight centres scattered over the country. Reports on the 
gel 5 1 he survey locally were asked for and a study of these indicated that in most cases 
e eal of trouble had been taken to ensure that the children worked in circumstances 
: at enabled them to do their best. Although in particular instances, especially in small 
rural schools, difficulties of accommodation were experienced, it appeared that these 
were overcome, and reliance could be placed upon all scores obtained. Completed tests 


AT ; ; : 
ere returned to the Foundation for marking and checking. 


(b) QUEENSLAND, AUSTRALIA 

ics In Queensland the order of giving the tests and the instructions for administration 

ere identical with those in England and Wales, and considerable care was taken to 

apc that conditions were satisfactory. The tests were administered by teachers, but 
he marking and checking was carried out by the staff of the Research and Guidance 


Branch of the Department of Public Instruction. 


(c) Carora, U.S.A. 
Buswell or his research 


. In California all the tests were administered by Professor 

assistant, George Yonge. Generally, one or more teachers or supervisors were also in the 
room during the testing and the physical conditions were reported to be good. The 
instructions for the test were given orally and were uniform with those used in England. 
In some of the schools the test was given in the regular classrooms, pupils outside the age 
range being sent to other parts of the building; while in the larger schools the pupils to be 
tested were assembled in a m brary tables. All the 


ulti-purpose room using cafeteria or li 
tests were scored by clerical assistants in the research office at Berkeley University. Their 
work was checked systematically to ensure correct scoring. 


V. Results and Comments 
QUEENSLAND 


(a) COMPARISON BETWEEN ENGLAND AND WALES AND 
n in California, the results of the full survey common to both 


As only one test was give 
will be given first. 


this country and Queensland 
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The basic sample of children considered in each country was that consisting of those 
children who completed all four tests. In England and Wales, the data obtained from 
all children who completed each test were, however, used to standardise the tests. The 
method used for the standardisation was an adaptation of that devised by Lawley! in 
which the standardised scores are so arranged that they have a mean of 100 and a standard 
deviation of 15.2 Using the conversion tables prepared, the mean standardised scores 
of the sample of children taking all tests were thus calculated for both England and Wales 
and Queensland. Table 1 gives these means (standard errors in brackets), together with 
the respective standard deviations. 


Table x 
COMPARISON OF MEAN STANDARDISED SCORES FOR FOUR TESTS 
GIVEN IN QUEENSLAND, AUSTRALIA AND IN ENGLAND AND WALES 


UNTIMED TIMED 
N/V Test READING TEstT ARITHMETIC ARITHMETIC 
Test 1 TEST 2 
Mean | S.D. | Mean | S.D. | Mean | S.D. | Mean | S.D. 
Queensland, 94.7 12.5 | 95.3 12.7 | 100.3 | 10.6 | 99.7 | 10.4 
Australia | (0.66) (0.65) (0.54) (0.57) 
England and 100.48| 14.50 | 100.03| 14.51 | 100.32| 14.88 | 100.39| 14.75 
Wales | (0.80) (0.69) (0.80) (0.77) 


The slight discrepancies between the figures given for England and Wales in Table 1 
and the rounded values of 100 and 15 for the means and standard deviations respectively 
are due in the main to the omission of partial absentees. The mean standardised scores 
of those children who were present for one test, but absent for one or more of the others, 
were in fact calculated and found to be some 4 or 5 points below the value of 100. 

The main fact emerging from Table 1 is the significantly lower mean scores obtained 
by the Queensland children on both the non-verbal and reading tests. The differences 
between the means for both arithmetic tests are not significant. The appreciably smaller 
standard deviations are also worthy of note. 

In any discussion of these findings two comments received from Queensland are 
relevant. In the first place it was pointed out that this sample of Australian children were 
completely lacking in test sophistication and that this fact might affect the scores on the 
non-verbal test more than those on the other tests. Secondly, previous Australian cont 
parisons had shown Queensland pupils to be well ahead of those in the other States on 
standardised arithmetic tests (of a type similar to the untimed Arithmetic Test 1) an 
average on tests of silent reading and non-verbal intelligence. : 

It may well be true that the English sample of children had enjoyed a wider experie 
of tests in general, although from the information gleaned from the survey reports sen 


nce 


ection), Vol. III, Part II, June 1950. 


A ising Tests by D. N. Lawley, B.J.P. (Statistical St 
1 4 Method of Standardising Group Tests by y, B.J.P. ( val TT TT —r 


2 The ‘ standard deviation ' is a measure of the spread of the scores—i.e. the extent to wi 
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ly that many of the children tested had previously 


in by many local authorities it is unlike 
ading similar to the one employed in the survey. 


been given non-verbal tests or tests of re 


The non-verbal test 
It is possible, however, that the children in England and Wales were more familiar 


with the type of perceptual material employed in the non-verbal test by reason of the 
increasing number of puzzle toys now available for children of primary school age. In 
any case, it is important to remember that this test is measuring only one aspect of intel- 
ligent behaviour, and the different cultural environments of the children in the two 
countries may well be responsible for the difference in the scores obtained. It cannot 
be assumed, therefore, that the lower scores of Queensland children in any way reflect 


a lower innate intelligence. 
It will be observed in Table 1 that the standard deviations of the standardised scores 


for the non-verbal and the other three tests are somewhat smaller in the Queensland data 
A more detailed comparison of the distribution 


than they are in England and Wales. 
of test scores in the two countries was made and Table 2 gives the proportions found in 
three groups of standardised score. The expected proportions from a normal distribution 
are also given. 
Table 2 
PROPORTIONS IN QUEENSLAND AND IN ENGLAND 
IN THREE GROUPS OF STANDARDISED SCORE, 


AND WALES OCCURING 
ON FOUR TESTS 


Expected 


Range of | Proportion Non-Verbal Reading Arithmetic Arithmetic 
Stan- from Test Test Test 1 Test 2 
dardised Normal 
Scores Dis- 
Q | E 


Q. E. 


tribution 


115&above 15.87 5.73 | 17.20 14.89 | 8.38 | 17.14 
85-114 66.52 | 76.88 | 68.66 69.63 | 85-47 | 68-47 
15.48 | 6.15 | 14-49 


84 & below 17.62 17.40 | 14-13 


It is clear from Table 2 that the lower mean score on the non-verbal test for Queens- 
land children was due, in the main, to the relatively smaller proportion of high scorers. 


Reading Test 

So far as the reading test is concerne 
were inappropriate for Australian childre 
from the Principal Research and Guidance O 


an occasional word or concept might be more à 
he would hesitate to assert this. An item analysis was carried out on a sub-sample of 
scripts from each of the two countries, and an inspection of the results showed that in only 
one item was there a serious discrepancy- This item, answered correctly by approxi- 
mately fifty per cent. of English children and by only twenty-five per cent. of Queensland 


d the possibility that some of the words used 
n cannot be overlooked. It was ascertained 
fficer, Queensland, however, that although 
fitting for English than Australian children, 
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children, was concerned with the meaning of the word “ conjuror " which presumably 
is not so familiar in Australia. 

The proportions of high and low scorers on this test, given in Table 2, arc interesting: 
Not only is there a much higher percentage of English and Welsh children who do well 
on this test, but there is a slightly smaller percentage doing badly. It may be safe, 
therefore, to conclude that in-so-far as this test measured reading comprchension, the 
children from this country were superior in this respect to those from Queensland. 


Arithmetic Tests 


The values for the mean scores given in Table 1 on both arithmetic tests would 
suggest that there is little to choose between the performances of children from the two 
samples, although the low standard deviations of the Queensland children call a 
attention. The appropriate figures in Table 2 emphasise the difference between e 
distribution of scores obtained in the two countries. There are more high scorers 
both tests among the English and Welsh children, but there arc also more low ge 
In secking an explanation of these findings it would scem appropriate to examine ge 
different curricula followed by the two groups of children in their respective pama 
schools. Before doing so, however, it is necessary to look at another factor that m1g 
have influenced the results. . . —-—- 

If it can be assumed that the sample children from this country were rcla sw 
unsophisticated in non-verbal and rcading comprchension tests, a similar — = 
could not be made with regard to the timed Arithmetic Test 2. This test ati 
that employed by many local education authorities as part of their 11 +a paar red 
cedures, and since nearly all the English children had undergone a tae e ne i Not 
some three months previously, this type of test could not be regarded y pé cai m» 
all authorities, however, employed standardised arithmetic = = devi pet A 
cedures, but from the information available at the cin pie mica am eralar md 
the sample schools into two groups: Group 5 ee E rade dus 4d moh The 
a standardised arithmetic test, and Group (b)—t “ws Sae Gr de eiiis attendi 
mean standardised scores, on all four tests used in the s ys 
schools in these two groups are given in Table 3. 

Table 3 


MEAN STANDARDISED SCORES ON FOUR TESTS FOR: 


Children in L.E.As. that used standardised arithmetic tests. 
D Children in L.E.As. that did not use standardised arithmetic tests. 


Non-Verbal Reading Untimed Timed 

Test Test Arithmetic | Arithmetic 
Test 1 Test 2 
Group (a) 101.03 100.18 100.67 101.14 
Group (b) 99.85 99.86 99.93 99.52 
Difference 1.18 0.32 0.74 1.62 


Nub oo ee M 
The infi f 1s foun: ES rr metic est 2. 
ET ega test sophistication may, however, be seen in another way. Since 
esce a te is timed and the rate of working expected is rather high, it is possible 
alone iba c a ren as a whole may have been able to tackle more of the test in the time 
aie n oes occ an in Queensland. This point was investigated by com- 
peer C avetage acility values! for consecutive groups of ten items obtained from item 

alyses carried out on sub-samples of the completed scripts. On the English and Welsh 
sample, a one-in-seven random sample of the original scripts was used for this purpose. 
and in Queensland the indices of difficulty were obtained from a sample of 150 pails 
whose scores on the non-verbal test were representative of those of all pupils? Table 4 
gives the average facility value for successive groups of 10 items. 

Table 4 

VALUE FOR SUCCESSIVE GROUPS OF IO ITEMS IN 
FOR QUEENSLAND AND ENGLAND AND WALES 


MEAN FACILITY 
ARITHMETIC TEST 2, 


Mean Facıuıry VALUES 
ITEMS 
England & 
Queensland Wales 
Section 1. Items 1-10  .. 76-2% 69.2% 
s i120 a 64.0% 52.3% 
» 321-30 á s 48.6% 38.6% 
» 91-0 =: 16.0% 15.9% 
Average for Section I er 51.2% 44.0% 
Section 2. Items 1-10 +: 67.6% 69.6% 
m oe a 42.2% 44.9% 
„ 21-390 es 46.2% 42.6% 
» 8140 37-6% 37-8% 
» 41-50 = 15.6% 23.195 
» 51-60 .. 4.6% 13.3% 
Average for Section 2 35.6% 38.6% 
41-9% 40-7% 


Test Average 
ents to be made on Table4. In the first place the mean 
oth countries. It is clear, therefore, that the Australian 
slightly superior to the total sample of Queensland 
fect the other comments to be made, namely, that 


ple who answer the item correctly. 
t regression to the mean, 


There are a number of comm 
raw score on this test was 40.5 in b 
sub-sample used in this analysis was 
children. However, this does not a 


1 . aa * "n 

| The * facility value ' of an item is denoted by the percentage of children în a sam ) 

z z would be expected in this case, the distribution of scores e Arithmetic Test 2 showed a sligh 
ought that this would affect the indices to any great extent. 


but it was not 
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the i i i 3 
bes E ic pna nel ‘ied oe n toad Bom than their English and Welsh counterparts 
Section 2—the problem section— d fail d. a tesk, were only about eguak 1E due A 
pleted towards the end of the itte Th qoem the average, to get ay many iteris te 
appears to be justified, since th : p axUmpudh, necesse for this last commen 
intend oii tet mui za er are no specifically new types of item introduced towards 
that, aldinsgh the ed = is E ages in difficulty is only slight. It appears, therefore, 
Hut rot die aen] E Ee ardised scores for the two countries on this arithmetic tes 
@plaked on me pire, sos "i e TT (a) to the superior performance of the Australia 
oru EHE M á 5, and (b) to the English and Welsh children being able to 8€ 
H e problem sums right towards the end of the test. 
Test p ee Sam ee of working does not enter into the resu 
: a without time limits. Also, since this test cor 
mechanical sums only, a better all-round performance on the test might have been expecte 
from Queensland children. But this is not so, and in order to discover the reason why, itis 
necessary to examine in greater detail the respective performances of the children from the 
two countries on specific types of item. Arithmetic Test 1 was, in fact, included in the 
survey for this very purpose. It is not possible in giving the results of the item analysis 
to quote the actual sums used in the test, since it was constructed specially for the survey 
and it is hoped to repeat it on a later occasion. Neither is it considered necessary tO 
detail all 25 items. Table 5, however, gives the comparative proportions answering 
correctly for 10 selected items. The Australian data are based on the sub-sample of 150 
children described previously; the values for the English and Welsh children were derive 


from all the 3,185 children taking the test. 
Table 5 


OF CHILDREN IN QUEENSLAND AND IN ENGLAN 
FROM ARITHMETIG TEST I 


Its for Arithmetic 
sisted 0 


PERCENTAGES D AND WALES 
ANSWERING CORRECTLY SELECTED ITEMS 


Facitiry VALUES 


ITEM TYPE or ITEM 
No. Queensland 
5 Simple add. 3 row h.t.u. 2 carrying figs. 
6 Simple sub. h.t.u. borrowing in I col. and zero 
7 Simple mult. h.t.u. by u. sý 
8 Short div. th.h.t.u. by t.u. no remainder 
13 3 row add. hr. min. sec. " 
14 Sub. yd. ft. in. borrowing in 1 col. 
15 Simple mult. gal. qt. pt. -— 
16 Short div. tons cwt. lb. no remainder. . 
21 Sub. simple fractions .. P - T ju 
E: Add. of dec. 3 simple numbers presented horizontally 


Not all the differences shown in Table 5 are significant, but it seems apparent that 
the Australian children are generally better on all items except those involving fractions 
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3 : R ‘ 

a decimals. It will be recalled that there are three main types of item in this test: 
2 those dealing with simple numbers, involving the 4 rules, including one long multi- 
plication and one long division (10 items); (b) those dealing with conversion units, 


Va money, time, length, weight and capacity (9 items): (c) those dealing with 
ple fractions (4) and decimals (2) (6 items). The mean facility values for these three 


types of item are given in Table 6. 


Table 6 


COMPARISON OF THE MEAN FACILITY VALUES FOR THREE TYPES OF ITEM 
HILDREN IN QUEENSLAND AND IN ENGLAND AND WALES 


BETWEEN C 
Mean FACILITY VALUES 


No. or Type or ITEM 
Irzws England & 
Queensland Wales 


ro Simple number: 4 rules " T se ..| 87.1% 79.0% 
9 Conversion units. Money, time, length, weight 

and capacity ; ‘ , 65.4% 58.1% 

17:71% 34:3% 


Simple fractions and decimals 


The pattern of responses to items of mechanical computation is now quite clear. 


The children from Queensland give a superior performance to English and Welsh children 
on both arithmetic tests in all mechanical items except those involving simple fractions 
and decimals. The latter are not introduced in the schools in Queensland until the 
Sixth Grade and thus only about eighteen per cent. of the children in the sample had had 


any formal instruction in sums ofthistype. Had questions of this kind not been included, 
therefore, the Australian d a higher mean score on Arith- 


à children would have obtaine 

metic Test 1 than the children from this country. 

This finding is of interest—not because the English and Welsh children do better 
than Queensland children on items involving fractions and decimals, but because their 
success on this type of item is as high as it is. The fact that about one-third of the children 


from England and Wales were able to answer the fraction and decimal sums correctly 

is surprising, since this type of item does not appear in the mechanical section of the 

standardised tests of arithmetic used by the majority of authorities in their 11 + allocation * 
cted, by reason of the 


procedures (cf. Arithmetic Test 2). It might have been expe 
alleged ‘ backwash ” effect of such tests, that exercises of this kind would not be taught 


in English primary schools, but the evidence from the survey is clearly to the contrary. 
Teaching mechanical computation is not, of course, the sole constituent of the 
arithmetic curriculum in primary schools and the necessity for pupils to be able to answer 
written problems is equally important. Reference to the mean facility values (given in 
Table 4) for the first forty items of the second (problem) section of Arithmetic Test 2 
would indicate little difference in the performances of children from Queensland and 
England and Wales. The variation in the type of arithmetical problem given in this 
test is, however, quite large and the grouping adopted for Table 4 does not give any 
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indicati i i 
dean ot pale erences that may occur between diferent types of problem 
similar kind, but in practice this is very difficul the avenage facility values for iteris dr 
can be classified under a number of diff : r» t to achieve since the majority of problems 
An inspection of the se faci ft wet Een , ; 
and to illustrate these the (gin belly values, however, revealed interesting differences 
into two main groups. Three i rty items of the second section of the test were divide 
actiona uud. to D . i 1tems were omitted from this analysis since they involve 
dkatiy have dn E às stated above, a comparison involving those items wou 
dear eon aibhae ti Pp mt The last twenty items were also omitted since it was 
time imits. The Ro Queensland children were handicapped by the imposition of strict 
as Bll "i G O groups, the mcan facility values of which are given in Table 7, were 
OSOWS NITOUD (a) Eighteen simple written exercises involving the four rules an 

Mr neam units, e.g., item 2, “ John has 7 sweets, and I have three times as many- 

ow many have I?"! Item 6, * Write in figures the number eleven thousand two 
hundred and seven.” Item 38, “ Take 144 pence from 47 shillings and give your answer 
m £ $.d." Group (b) comprised nineteen more complex verbal problems, e.g., Item 4 

I bought a three shilling book of stamps and four 21d. stamps. What was the total 
cost? i Item 16, * A man cycles at 12 miles an hour. How long will he take to travel 
84 miles at this rate?’ Item 39, “ I can pay 8d. for a return ticket every day or buy @ 
weekly ticket costing 4/-. How much shall I lose each week by buying a weekly ticket 
if I go to work only 5 days a week?" 

Table 7 
COMPARISON BETWEEN THE MEAN FACILITY VALUES FOR TWO GROUPS OF 
ITEMS FROM ARITHMETIC TEST 2 FOR QUEENSLAND AND ENGLAND AND WALES 


No. or Mean FaciLITY VALUES 
ITEMS TYPE OF IrEM : li 
England & 
Queensland Wales 
Group (4) 18 Simple written exercises in 4 rules and 
conversion units 58.9% 51.196 
Group (5) 19 More complex verbal problems = 41.1% 46.1% 


Of the eighteen items in Group (a) fourteen were answered correctly by more of the 
Australian children, and four by more of the children from England and Wales. Of the 
nineteen items from Group (b) the English and Welsh children did better in fifteen, the 
Queensland children in only one, and in three the facility values were the same. 

In interpreting these findings it is necessary to remember that significantly lower 
scores were obtained by the Australian children in the reading comprehension test. Thus 
it is possible that in answering the more complex verbal problems, the Queenslan 
children were handicapped to some extent by difficulties in reading comprehension: 
Alternatively, it is possible that the children from this country, because they had been 
prepared for tests of this kind, were more practised in answering verbal problems of this 


1 The numbers in the items quoted here have been changed slightly. 
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be, the results obtained from the two arithmetic 
alence of the mean scores, the Australian children 
perations of arithmetic than children of the 


m Whatever the explanation may 
ests indicate that, despite the near equiv 
are better able to perform many of the basic o 


Same age in England and Wales. 
It is now possible to make a brief comment on the reasons for the markedly different 


distributions of test scores obtained by the Queensland children. It is clear that the 
relatively small proportion of children from Queensland scoring outside the approximate 
range of + one standard deviation from the mean on the arithmetic tests (Table 2) is due 
in part to the content of these tests. They were made for children in this country and 
therefore included a number of items that were inappropriate for the Australian children. 
Nevertheless, it may be argued, that had these inappropriate items (fractions and decimals 
in the mechanical paper, and complex verbal problems in Arithmetic Test 2) been 
omitted, although the proportion of Queensland children scoring above 114 would have 
increased, the proportion scoring below 85 might well have decreased, giving further 
evidence of the superior performance in arithmetic of the Australian children. 

Had the contents of these two ari lly appropriate for children 


thmetic tests been equa. 
from both countries, it might have been argued that the relatively greater dispersion of 
scores obtained in England and Wales was 


due to the system of streaming that is fairly 
widely employed—because of the demands of the 11 + examination “A?” stream children 
are often given the best teachers and are encouraged to cover the syllabus at a rapid rate, 
whilst “ C stream children tend to be given less experienced teachers and have little 
incentive to progress. The detailed analysis of the arithmetic tests, however, suggests 
that this is not the complete explanation, and this conclusion is supported by the results 
on the reading test. Although the proportion of “ good readers > (above 114) in this 
country is greater, suggesting better teaching for the abler pupils, the proportion of poor 
readers (below 85) is slightly less than in Queensland. , 

It appears, therefore, that the results of the reading and arithmetic tests taken 
together offer no conclusive evidence for the superiority of either system of organisation. 
The relatively larger number of “ good readers " and “ good arithmeticians os in this 
country may in part be due to the greater pressure brought to bear on “A” stream 
children of this age because of the 11+ examination. At the other end of the scale, 
however, there are inconsistencies between the subjects tested. Arithmetic appears to be 
better taught in Australia than in England and Wales in that there are fewer low scorers 
on the tests, but the same cannot be said for reading. The differences 1n performances on 
the attainment tests may well be due, therefore, to the methods and approach employed 
in teaching the different subjects and not to any overall differences in the organisation 


of classes. : 

There still remains one fact worthy of comment. Although it might be possible 
to explain the observed differences in the attainments of the children from meme 
countries in terms of differences in the effectiveness of the instruction they had en 1 
such an explanation could scarcely be valid with regard to the results of the p qe a 
test of ability. Nevertheless, there is evidence, from other sources, to show e um ii 
formance in tests of this kind is affected. by cultural influences, and it is reasonabie, 
therefore, to suppose that the differences found in the results of this test, as well as those 


in the attainment tests, may be ascribed to environmental factors. 
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(b) o BETWEEN ENGLAND AND WALES AND CALIFORNIA! 

a Ru behind being + a here—the timed arithmetic Test 2—and since only 
= esee erint ior is test could be regarded as being comparable it has not been 
Lee ll ages m ed scores in the analysis. The results which follow, therefore, 
pints tee eae i E epe It will be recalled that the number of strictly com- 
ae e aon m m : e peres of children contributing to the results was 3,19! 
ee gland and 3,179 from 7o schools in Central California. Table 

ans and standard deviations of the scores from the two countries. 


Table 8 
MEANS AND STANDARD DEVIATIONS OF COMPARABLE ITEMS 
IN AN ARITHMETIC TEST GIVEN IN CENTRAL CALIFORNIA 
AND IN ENGLAND AND WALES 


CALIFORNIA ENGLAND & WALES 
DIFFERENCE 

Mean S.D. Mean S.D. or MEANS 
Section 1 
Computation 4.2 2.1 14.1 8.7 9-9 
(31 items) 
Section 2 
Problems 7.8 5-1 15.0 10.5 7.2 
(39 items) 
Total Test 12.1 6.8 29.1 18.7 17.0 
(70 items) i 


All the differences in Tab e 8 are highly significant. 

As will be seen from Table 8 the differences between the two groups of children arc 
very marked. A comparison of the distributions of total score emphasises the differences; 
jelsh children spread over the entire range of the test from 


the scores for the English and W : 
zero to a perfect score of 70; whereas there were no scores above 53 for the pupils from 
California. Thirteen pupils in California made scores above 38 as compared with 1,077 


pupils in England who scored above this point. 

From information obtained from California it was clear that this test, constr 
as it was for children in this country, laid more emphasis in Section 1 on denominate 
numbers than is usual in American tests. An item analysis was therefore carried out 
which shows the percentage answering each of the 7o items correctly. The results are 
given in Table 9 and in order to complete the comparison the relevant figures for Queens- 
land, Australia have been included with those from California and England and Wales. 
The item analyses were based on a random selection of 456 test papers from the English 
and Welsh sample and 544 from the Californian sample. The Queensland figures were 
obtained from the sub-sample of 150 children previously described. 


ucted 


1 An account of this part of the investigation has been published in America, See “ A Comparison of Achievement in Arithmetic in 
England and Central California,” by G. T. Buswell, The Arithmetic Teacher, February 1958. 
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Table 9 


PERCENTAGES OF CHILDREN FROM CALIFORNIA, QUEENSLAND AND ENGLAND AND WALES 
ANSWERING CORRECTLY EACH OF SEVENTY COMPARABLE ITEMS FROM ARITHMETIC TEST 2 
4— California. b — Queensland. c—England and Wales. 


SECTION 2 (PROBLEMS) 


SECTION 1 (MECHANICAL) 
Per Cent. Per Cent. Per Cent. | Per Cent. 
Item Correct Item Correct Item Correct Item Correct 
No.* No.* No.* — No.* 

a b $ a | b [^ a b c a b ğ 
7o | % | % | 96 | 96 | % % | 96 | % % | 96 | Vo 
| 1 | 85] 91 | 93 19 | 22 | 61 | 43 1 |89|81|91| 3? 7 | 43 | 47 
2 | 80| 87| 84| 22 o | 58 | 45 2 | 85 | 91} 84] 33 | 9 41 | 45 
3 | 67| 80] 76] 23 e| sgl || 3 | | 87) 78 34 | 7 | 33 | 34 
4 | 59| 91] 78] 2 3 | 48 | 42 5 | 66] 37] 59] 36 | 19 | 30 | 33 
5 7|65| 61 | 27 o | 46 | 37 6 | 55| 87| 69] 37 | 17 | 4° | 3? 
6 | 66] 83| 70] 28 o | 39} 3! 9 | 23| 48] 54| £ 4 | 29 | 29 
7 4| 61| 59] 3° o| 33 | 24]} 12 | 4? 61 | 46] 42 2 a9 
8 o| 69} 58| 3! o| 35 | 26| 13 | 15 27| 61] 44 7 | 24 | 2! 
9 2 | 70| 64| 32 o| 28 |22| 15 | 531 68) 37] 45 3 | 17 | 24 
10 3|65| 49] 33 o| 21 | 22 || 16 | 24] 4° 48 | 46 5 | 21 | 23 
zt al erlas 34 | 1] 16] 174) 7 19/39 51 | 47 | 3] 13 | 2? 
12 1| 71 | 57 35 0| 19 18 18 4 | 23 | 34 48 7 9 | 25 
14 4| 65 | 62 36 0| 15] 15 20 | 21 | 43] 43] 49 Ix] ES 
16 o| 60} 49| 37 ol 10] 14 | 21 7| 58] 40] 5° g |e ms 
pi 2|7|57| 39 4| 5| 9]| 22 | 33] 3 4| 65 | | Bes 
18 1| 63 | 47 eg | 39| 73| 52| 56 | TY) 9 ar 
24 |28| 44| 44 | 57 | € 5 8 
25 7|53|45] 59 by e| 9 

go | 6| 351 34 

sitem numbers correspond to The numbers on the printed test form. 


Table g shows that the percentage of English and W elsh children answering the item 
correctly exceeded that for the American children on all but two items, ( A es 
Section 2). There were five items in the test which involved hundredweight. : A EN 
this term is included in the tables of the Californian State textbook there was r^ a nm à 
| that it had been taught, and furthermore it is seldom used in ue e Ee 
per cent. correct on these five items, (Nos. 2f» 27, 35 and 36 " in California. If these 
Section 2) is 31 per cent. in England and Wales and 1.4 per cent. 
five items were omitted from the test it 


would, however; reduce the mean score on the 
total test for English and W elsh children by approximately 1.6 points but would make no 
Significant difference in the comparison. 


Pa 
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Table ro below gives some examples of the items employed in the test with the 
percentages from the three groups of children answering them correctly. 
Table xo 


SAMPLE ITEMS FROM ARITHMETIC TEST 2 WITII PERCENTAGES OF CHILDREN FROM 


CALIFORNIA, QUEENSLAND AND ENGLAND AND WALES ANSWERING CORRECTLY 


I ] PERCENT. ANSWERING 
— Inem” CORRECTLY 


Cal. | Q'land |E. & W- 


SECTION 1 


1 Add: 4 row t.u. with carrying figures... al 85% 91% 93% 
3 Multiply: htu.by6 a. — .. — .. 67% | 80% 76% 
4 Divide: h.t.u. by 7 T T oe «>| 59% 91% 78% 
5 Add: 3 row ft. in. " T" i N 7%, 65% 61% 
10 Subtract: gal. pt. .. T v4 T nx 95 65% 49% 
gal. p 3 1 
12 Divide: lb. oz. by 9 EDO eo | 2396 | 095 57% 
30 Multiply: hr. min. by 6 .. Es ai = 095 3395 2496 
SECTION 2 
2 John has 7 sweets and I have 3 times as many. p 
How many have I? 85% 91% 84% 
5 Underline the smallest fraction: d 
hows B 5d T T ..] 66% | 3796 | 59% 
2 Father was 32 years old in 1953. When was 
he ad i - «à x ..| 4296 or% 46% 
0, o, 
13 What is half of 9}? ie se wa e| 15% | 27% | 6196 
15 Write down the number with eighteen hundreds 
and five units "T a - .4] 5396 68% 37% 
25 How many pints of water can be drawn from a 
22-gallon barrel? ah 2. " ra 796 53% 45% 


*The numbers in the items quoted here have been changed slightly 


Tables g and 10 illustrate further the slightly superior performance in arithmetic of 
the sample of children from Queensland, Australia, over their counterparts in this country; 
they also illustrate the markedly inferior performance of the sample of children i 
California, U.S.A., and it is interesting to examine some of the factors that may hav 
contributed to this latter result. 

It is, of course, necessary to appreciate t . 
differences in the educational systems of the two countries any or all of which ma 
had some part to play in the differences observed in this study. 


l 
hat there are a number of fundament@ 
y have 
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() Curriculum Differences 
by icri ond the State plays little part in determining the curriculum to be followed 
largely dinis = California, like other American States, prints its own textbooks and 
piate to oar *» t at is taught grade by grade. The age at which the arithmetic appro- 
One item : of the seventy items of the test was taught can therefore be determined. 
boölefor ee in the Californian textbook for Grade III (i.e. 8-9 years); nine in the 
in the badk à d M (9-10 years); thirty in the book for Grade V (10-11 years); and thirty 
reir Hoes € rade VI (11-12 years). Since some of the children in the age-range 
uld rot fn ere still in Grade V they had not yet studied some of the items, and hence 
tip meat e expected to get them right. It is not possible to determine ina similar way 
testhooks age at which the items were introduced to British children, since most of the 
should a available in this country do not state the age at which arithmetical processes 
suggest E bu. However, an analysis of the Beacon Arithmetic Books, which do 
* ow appropriate ages, reveals that only one item appears at the same age in both 

ries, thirty-seven items appearing one year earlier in the English textbook and 


thirty-two items two years earlier. 

"s ea important difference in the cur’ 
"wine p! asic arithmetic syllabus is completed 
throu : AY schools. American children continu 
Sinn grades 7 and 8 and do not begin secondary 

ng to Professor Buswell, * while American c 


ra S ; J : E 
mee seven and eight, English children of corresponding 
ols are covering two years of high school mathematics. 

ether California delays 1 


uts P 
Puts too much pressure on pupils or wh 


ricula of the two countries should be noted. 
at the age of eleven and children move on 
e their elementary, (primary) education 
school until the age of 14. “ But,” 
hildren are finishing arithmetic in 
age who enter their grammar 

The issue is whether England 
ts program too much.” 


ii) Gr, à : 
(H) Grade Placement v. Age Grouping and Streaming 


Most of the children attending schools in 


shiny within each year group» and the brighter childre nc 
aster pace than those in the « B? and “CG” streams. In addition, as has already been 


rw it is not an uncommon practice for the more efficient teachers to be assigned to 
= streams and the relatively inexperienced ones to the “C” streams. In the American 
è ools all children within each grade move at very much the same pace although those 
Considered not to have covered the ground of one grade may repeat it for a further year 
instead of being promoted. therefore, that the British system would 
Necessarily result in a better average per but it must be remembered that the 


8 
ystem of grade placement is also employe 


England and Wales are streamed for 
n are encouraged to proceed at a 


at age 5 Whereas the customary 
over 97 per cent. of the pupils 
admitting five-year-olds. The 
o length of schooling, although 
tributory factor. Little, if 
whereas in this country 
-year olds. 


(iti = 
) Age of beginning school 
a English and Welsh primar ) admit pupils 
y for the first school grade in America is 0- However, 
dif he Californian sample had attended a kindergarten 
t iiie, in performance cannot, therefore; 
ay in which the early school years are u : 
"€ formal teaching is ied in American kindergartens 
m i -arried 
€ formal instruction in reading a? 
E 


(iv) Teacher training 

The Californian certificates of teaching require a four year college course of which 
approximately four-fifths is liberal education and one-fifth professional education. Thus, 
in terms of academic training the Californian teachers have had more years of preparation 
than most primary school teachers in this country. Elementary (primary) school teachers 
in the United States, however, suffer peculiar limitations in the case of arithmetic, since 
the subject is usually not taught in high school nor is it part of the mathematics syllabus 
in college. Hence, except for short review courses sometimes provided by teachers’ 
colleges, elementary teachers have comparatively limited advanced training in teaching 
the subject. As a result, the specialised study of arithmetic for most American teachers 
does not go far beyond what they received in the last year of the elementary school— 
which is not very much more advanced than that taught to cleven-ycar-old primary 
school children in this country. It seems fairly clear, therefore, that teachers in this 
country probably have a considerably better background in arithmetic than do teachers 


in California. 


(v) Different Social Conditions 

While it may be clear that the factors considered so far contribute in varying degrees 
to the observed differences it is necessary in reviewing the evidence to consider two other 
facts which might have an adverse effect on arithmetic attainment in California. In the 
first place there is a fairly high degree of mobility of the population in California compared 
with England and Wales, due in part to migratory agricultural workers, in part to the 
prevailing tendency to move frequently from one location to another and in part to the 
continuous and large influx of population from other parts of the country. In two of the 
larger schools included in the sample the change in school enrolment during the ycar 
amounted to more than roo percent. A second possible adverse factor is that of race and 
nationality. In two of the larger schools included, more than 98 per cent. of the pupils 
were negroes. The mean scores on the seventy items for these schools were 6.2 and 6.6 
compared to the mean of 12.1 for all schools in the Californian sample. Also, judging 
as nearly as possible from the names of the children, there were 211 Mexicans in the 
sample who made a mean score of 9.3. 


VI. Summary and Conclusions 

A national survey of basic attainments was carried out in England and Wales in 
May, 1955- One of the age groups concerned consisted of children aged between 10 
years 9 months and r1 years 8 months at the time of testing. The tests used were specially 
prepared tests of arithmetic, reading comprehension and non-verbal ability. 
These tests were applied in November, 1955, to a comparable sample of children 
in Queensland, Australia. 

A modified form of one of the tests of arithmetic was also administered in January: 
1957, toa comparable sample of children in California, U.S.A. 
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The results of the surveys have been compared and the following is a summary of the 


major findings. 


I. 


The performance of the English and Welsh children was found to be superior in both 
reading and non-verbal ability to that of the Queensland children. (The latter are 
regarded as average in these respects in relation to other Australian children, but as 
somewhat superior in arithmetic.) : 

No significant difference was found between the mean scores of the two groups in 
the tests of arithmetic. 


A closer inspection of these results, however, revealed a number of interesting 


differences. 

(a) Few of the Queensland children had been introduced to decimals or fractions 
and were, therefore, at a disadvantage in attempting some of the items in the 
tests. 

(b) The Queensland children's performance was also poorer than that of the children 
in this country in the more complex problems. This is probably related to the 
difference in levels of reading comprehension. 

(c) The Queensland children were also shown to be at a disadvantage in the 
test which involved strict time limits and required a fast rate of working. This 
difference may perhaps be ascribed to the fact that many children in this 
country, as part of their preparation for the eleven plus examination, are 
practised with speeded tests. 

(d) Taking these factors into account the analysis showed that the Queensland 
children were markedly superior in mechanical arithmetic involving the 

application of the four rules, conversion units, ctc. 

“ spread”? of the scores obtained by childre 

This may in part reflect the effects of “ stream- 

of the results of streaming i5 that the brighter 

an they would otherwise achieve, and also 

« C” stream, become more backward, 

ly because there is a tendency in some 


The standard deviation or n in this 
country was larger in all the tests. 
ing." Itis sometimes alleged that one 
children make more rapid progress th 
that the duller children, when assigned to a 


partly as a result of poor morale, and part s 
schools for the more experienced teachers to be put in charge of the abler streams. 


It should be noted, however, that as far as reading is concerned, there were fewer 
** poor ” readers found in the English and Welsh sample than in the Queensland 


group. 
The comparisons with the children in California were based on one of the arithmetic 


tests only. (This was modified somewhat because some of the items—especially 
those involving money sums—were not applicable in American schools.) The children 
in Central California are regarded as about average in attainment in relation to 


children in the United States as a whole. . 
The performance of the Californian chil 
to that of children in England and Wales in 


arithmetic items. 


dren was found to be markedly inferior 
both the mechanical and the problem 
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Although children in California do not enter the elementary schools until 6 +; 
the majority of the sample had in fact attended kindergarten schools. The main 
reasons for the different levels in performance are probably the fact that formal 
teaching tends to be introduced at an earlier age in this country, and the fact that 
there is a difference in the standards in the two systems. In the United States more 
limited objectives are formulated for children of primary school age, less emphasis 
being placed on rapid progress in mechanical arithmetic than is customary in this 
country. 


It is interesting to note that Oucensland and California both have the grade system of 
organisation as distinct from the form of organisation prevalent in this country 
whereby children are promoted by age and, in the majority of primary schools, 
streamed or grouped according to ability. Nevertheless, the results show that 
Queensland children tend to be superior, Californian children inferior to English and 
Welsh children in arithmetical attainments. This would suggest that the form of 
organisation is not the most important factor in determining levels of attainment. 
The most important factor would seem to be the definition of standards and objectives 
and the amount of time and effort that it is considered desirable to devote to any 
particular aspect of the curriculum. No doubt, there are also differences, as the 
comparison between California and this country suggested, between the kinds of 
training and experience that teachers enjoy and their consequent effectiveness, which 
may have a bearing on the standards achieved by their pupils. 


68 


Abstract 


FACTORS RELATED TO READING DISABILITIES IN 
THE FIRST GRADE OF THE ELEMENTARY SCHOOL 


Doctor Thesis, University of Stockholm, 1958. Acta 

Universitatis Stockholmiensis, Stockholm Studies in 

Educational Psychology 2. Stockholm: Almquist and Wiksell. 
by Eve MALMQUIST 


d comprehensive way with the early stages 
ding disability in children of 7-8 in Swedish 

schools, that is, at the end of their first school year. It grew out of the author’s 
experiences as reading teacher and psychologist in the municipal primary schools of 
Malmo and from an analysis of the results obtained in over 350 (cited in Bibliography) 


Danish, English, German and Swedish studies. 


HIS study deals in a most thorough an 
of learning to read and the causes of rea 


Purposes 

__ The main purposes of the investig: 
critically the concepts of reading disa 
definition capable of exact description; (ii) 
ments for selecting children in need of remed 
of certain factors with reading disabilities at t 
types of reading and spelling errors made at this stage 
abilities tend to persist throughout the primary school course. 


ation were limited to the following: (i) to examine 
bility so far used, and to suggest an operational 
to produce the necessary measuring instru- 
ial treatment; (iii) to clarify the relationship 


he end of the first grade; (iv) to analyse the 
; and (v) to see how far such dis- 


Method 

To answer these questions 
five tests covering different aspects 0 
tests of visual perception. These inst 


and compare favourably with similar tests in use els s 
perception tests which includes figures, letters, digits, geometric, nonsense and various 


other configurations is particularly thorough and ingenious. Malmquist also developed 
rating scales for those variables which are not readily susceptible to quantitative measure- 
ment, e.g. personality traits, and collected other relevant data from interviews and 


various official sources. 


the author constructed and standardised a battery of 
f oral and silent reading, two spelling tests and fivc 
ruments were of satisfactory reliability and validity 
ewhere. The battery of visual 


Definition of * Good and * Poor’ Readers 
ncepts of reading disab 


Examination of the many co 1 
educational writers revealed that for the most part these are based upon unverified causal 
assumptions or are too vague. The author defined his concepts in meaningful statistical 
terms by reference to his instruments of measurement. Briefly, * poor > readers are those 
children whose reading index (combined scores on his five nationally normed reading 
tests) falls at or below one sigma from the mean. Good ’ readers correspondingly have 


ility put forward by medical and 
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scores at or above one sigma from the mean, and ‘ Medium’ readers are those who lie 
within the limits of plus or minus one sigma from the mean. A sub-group of children 
with ‘ special ’ reading disability is also distinguished, consisting of pupils whose reading 
index is one sigma away from their intelligence quotient. 


Sampling 

For the main investigation random samples (homogeneous in respect of age 
residence) were taken from all first-grade pupils in two school districts: Kristianstad and 
Linkoping. These numbered 399 children aged seven to eight who were divided into 
groups of * poor’, ‘ medium’ and ‘ good * readers according to the criteria, and assesse 
with regard to the more significant physical, intellectual, social and developmental factors 
which have been adduced as associated with reading ability. 

Each factor was studied separately in its relation to reading disabilities but, as ? 
supplement to the more traditional methods of investigation, an attempt was made to 
study also the interactions of several variables at a time by using the method of analysis 
of variance of higher order (multifactorial design). 


and 


Results 
(i) Ability 

Statistically, significant differences existed between poor and good readers with 
regard to intelligence (as measured by the Terman-Merrill individual test scale). 


(ii) Personality traits 

All but one (the ‘need for social contacts") of the personality traits considered 
significantly differentiated good from poor readers. Thus, besides being generally less 
intelligent, poor readers tend to have less self-confidence, less persistence and concentra- 
tion, less ability to make contacts, and to be less stable and more inclined to submit to the 
leadership of others than are children of good reading ability. 


(iii) Socio-economic variables l 

Of the socio-economic and socio-cultural factors studied, parental social status, joint 
taxable income, and education above the clementary school level, as well as the number 
of rooms and books in the home were all strongly associated with good reading in children. 
* Broken? homes, family size, and a child's ordinal position in it, were not shown to 
significantly related to reading ability. 


(iv) Pre-school history P 
Consideration of the children’s pre-school development revealed that prematur 

birth and an exceptionally low birth weight were more common among poor reada 

but that birth injuries, speech defects, severe diseases and non-attendance at a nurs 


school were not significantly associated with either group. 
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(v) Physical and physiological variables 

Left-handedness and defects of hearing and 
poor reading ability. However, mean differences between poor and good readers in the 
Scores on the visual perception tests were significant in every casc. It therefore seems 
likely that further work on this test battery would be useful diagnostically. 


vision were not found to be related to 


(vi) Teacher variables 

A significant relationship between the teacher's age, number of years’ service and 
the pupils’ achievements in reading was revealed, but the teacher's knowledge and 
efficiency as indicated by his training college diploma and final teaching mark bore little 


relation to them. 


(vii) Absence 
The hypothesis that poor readers are abse 
extent than medium and good readers was not 


nt during the first school year to a greater 
verified in this investigation. 


(vii) Sex differences 
An analysis of sex differences revealed that the girls obtained somewhat better 


results than the boys in spite of their lower average ability as measured by the Terman- 
Merrill. No significant differences were obtained in most of the other variables except 
that among girls there were fewer premature births and teachers rated them higher in 
respect of the personality characteristics which were shown to differentiate strongly 
between poor and good readers, i.e. persistence, concentration and emotional stability. 


(ix) Special reading disability 
Children with ‘ special’ reading disabilities in the 


was very low (below one sigma on the distribution curve 
but whose intelligence was normal or supernormal (LQ. 100 or above on the Terman- 


Merrill scale) occurred in 4.8 per cent. of the whole combined sample, and when the line 
of delimitation for normal intelligence was drawn at an LQ. of 9o this percentage was 
increased to 8.5. Pupils whose reading ability deviated significantly (more than one 
sigma) in a negative direction from general intelligence occurred in 20.8 per cent. of the 


whole combined sample. 


Using the case-analysis approac 
culties and an I.Q. of at least 90 (34. cases) 
disabilities at first-grade level are never isolated effects, 
negatively, in a very marked manner, from the mean for the tota 


with regard to the major factors studied. 


sense that their reading ability 
for the reading tests employed) 


hildren with reading diffi- 


h, a separate study of c i 
was also made. This showed that reading 
for all such pupils deviated 


1 population investigated 


(x) Persistence of difficulties 
of reading disabilities and also to 


In order to get an idea of the degree of consistency 
ascertain the predictive value of the tests used, à follow-up study of all but one of the 


original samples of children was made when they were in grade four. Correlations 


7i 


between the results of reading tests given in the first grade and marks obtained by the chil- 
dren in the fourth grade were all above .6. Furthermore, with only one exception, all 
pupils designated as poor readers at the beginning of the investigation remained at 2 
level of achievement below the average of that of their school fellows of the same age in 
the populations investigated. 


(xi) * Word Blindness ? 

One other finding is of importance since it appears to dispose of the misleading notion 
of ‘ word blindness’. Except for the omission of vowels in spelling, all the various alleged 
symptoms of this * disease > entity were found in readers at all levels although to a greater 
extent among subnormal readers. The author therefore concludes that differences 
between poor and good readers are of a quantitative rather than a qualitative nature 


Conclusion 
This study combines scientific objectivity with such a wide scope that its contribu- 
tions to knowledge are many and varied. Its wide representative sampling from a norma 
opulation is a departure from the usual method adopted by research workers of selecting 
children from reading clinics, remedial reading classes, and child guidance clinics. In 
this way a better opportunity is afforded for studying representative groups of poor 
readers and children with * special? reading disabilities. The application of operational 
methods for the differentiation of various groups of readers in conjunction with these 


sampling principles also makes it possible to obtain an unequivocal and clear definition 
of the incidence of reading disabilities in any population. 

Besides its methodological value this study makes a direct contribution to an impor- 
tant area of applied educational psychology and child development. It strongly supports 
the hypothesis of multiple causation and the notion of reading disability as a phenomenon 


within the normal range of variation. 
J.M.M. 


W.D.W. 
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Ti . 
he Teaching of Arithmetic— 


A SELECTED AND ANNOTATED BIBLIOGRAPHY 


J. P. Bices 


Explanatory Notes 
indi The inclusion of a particular book or article in the bibliography which follows 
Geet that, in the compiler’s view, it is worthy of consideration by teachers. The fact 
jm a given book does not appear essarily imply that it has been rejected, 
simply that it may have escaped piler. 
with ed below fall into th The first is mainly concerned 
Fem the teaching of arithmetic in primary schools, although secondary education is 
ered to a limited extent; the second deals with books which put forward somewhat less 
1 books from overseas, 


o : 
aec approaches to the teaching of number, and with genera 
ably the United States; the third covers reports of research and books on the psychology 


of arithmetic. 
E A caution should be added wit 
w methods of teaching. While each 


ther 
re has not been, as yet, any contro 


otherwi ae 
üt wise. This is not to say that new 
one must exercise due care in accepting t 

t—to be at least aware 


objecti a EE : : 
jective validation, 1t 15; nevertheless, refreshing—and importan 


of di s : = 
different approaches to the study and teaching of arithmetic. 
The asterisks (*) beside each title give an indication of the level of difficulty in terms 


of the background knowledge of statistical or psychological theory, etc presupposed 


by the author. 


The publications list 


e books in Section II which advocate 
been tried out in at least one school, 
tablishing its worth, or 


h regard to thos 
method has 
lled research definitely es 
methods are of no immediate value, but simply 
heir authors’ claims. While awaiting 


*—Easy. s» Moderate. sxs — Difficult. 
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The Teaching of Arithmetic— 
IMPROVEMENTS ON CURRENT METHODS 


*Arithmetic in Primary Schools. ASSOCIATION OF TEACHERS IN COLLEGES AND DEPARTMENTS 
or Epucation. Longmans, Green & Co., London, 1954. Sixth impression, 76 pp- 
This is a report on the teaching of mathematics in primary schools in England. The 
purpose of the book is to supplement American reports. The writers try to show how the 
content of the subject, as distinct from method, may be enriched; how the content and suggeste 
standards may be evaluated; and how the curriculum may be evaluated in the light of the 
A.T.C.D.E. Committee’s observations, and available research. One interesting view the 
committee puts forward is that ‘ spatial knowledge °, or informal geometry, should be taught 
from the earliest stages, replacing a proportion of the purely arithmetical curriculum. 


*Romance in Arithmetic. M. E. Bowman. U.L.P., 1950. 160 pp. 


A book containing illustrations and amusing examples designed to relieve the drudgery 
involved in mastering the basic number facts and processes. 


*Traditional Number Rhymes and Games. F. DonrEN GULLEN. Scottish Council for 
Research in Education, No. XXXII. U.L.P., 1950. 143 pp- 

This collection of rhymes and jingles was assembled at the request of the Scottish Council's 
panel on early Number teaching. The aim was two-fold: to provide infant teachers with 
informal number material, and to try to recover the dying heritage of Scottish number rhyme. 
While many of the rhymes are in a rich Scots dialect, there are others which should be very 
suitable for the infant teacher in English schools. 


**The Principles of Arithmetic. A. Krrru and J. ROBERTSON. Blackie, London, 1949: 


278 pp. ; 

This book originates from lectures given by the authors to Training College students, and is 

directed in the main to Junior and Secondary Modern teachers. It is the authors’ belief that 

“ the teacher should have a knowledge of arithmetic far in excess of the standard to which he will 

be required to teach the subject " and the tone of the book is in keeping with this end. The 

reference to past research and the close analyses of methods of teaching the four rules 
are extremely useful. 


*The Teaching of Arithmetic in Primary Schools. K. Lovett and C. H. J. SMITH. 
U.L.P., 1953. 128 pp. 
This is a practical book addressed largely to Training College students and newly qualified 
teachers. It covers most aspects of the Infant and Junior curriculum. As in the first boo! 
mentioned, these authors recommend that more attention should be paid to ‘ spatial knowledge - 
Other recommendations include such practical advice as how to get the best out of chanting 
tables, the equal-additions method in subtraction, and, in general, as much pre-, extra an 
intra-school number experience as possible. 


*The Teaching of Mathematics in Post-Primary Schools. J. H. Murpocu. Studies 
in Education, No. 12, N.Z.C.E.R. O.U.P., 1950. 183 pp. P 

doch writes primarily for New Zealand Secondary teachers but nevertheless, & 

r ape he has E say about the general problems of secondary mathematics Pt 
great Ce Secondary Modern teachers—is erudite, practically sound and highly 


i it concerns : s 7 : E 
end UN ewcomers to the teaching profession will find Mr. Murdoch's maxims most valuable 
rea > 
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* 
Fundamental Number Teaching. R. K. and M. I. R. Potxrncuorne. Harrap, 195, 
"e » 1955. 

m This book was written in response to the requests of 2,000 teachers for advice from The 
eachers’ World, and has thus a directly practical aim. The authors start from the very first 

muombe experiences and work right through the Primary School curriculum. With Schonell 
e authors recommend that basic addition facts should be learned systematically, in the same 

way as, sooner or later, the child must master the multiplication tables. Chapters especially 

worthy of note are those on place value and zero, and on methods of subtraction. 


*Diagnosis and Remedial Teaching in Arithmetic. F. J. and F. E. SconerL. Oliver 
and Boyd, London, 1957. 195 PP- 

This book supersedes the authors’ previous book, Diagnosis of Individual Differences in Arithmetic, 
and covers more ground in the light of the most recentresearch. In the first part of the book the 
authors consider the factors making for good achievement in arithmetic, what research has to 
say on arithmetic teaching, and the various causes of backwardness. Then follows a discussion 
on diagnosis of difficulties in arithmetic, and the way in which the Schonell Diagnostic Arith- 
metic Tests can assist diagnosis, and finally, a programme of remedial teaching on the basis of 
the Schonell test results. Thus, the book is of great importance to teachers in two ways: it 

ils in learning the fundamentals of 


outlines the most common difficulties encountered by pupi 
arithmetic; and it suggests methods for diagnosing and remedying the difficulties of individual 


pupils. 


*Number. THyRA SMITH, BLACKWELL. Oxford, 1954. 188 pp. 


Mathematics. L. D. ADAMS. O.U.P., 1953. 189 PP- 
retired H.M.I.’s both of whom have had considerable 
On the basis of this experience, they offer eminently 
nd parents. The sections 

f particular value. 


*A Background of Primary School 


These two books are written by 
experience as teachers and inspectors. 
readable impressions and suggestions of interest to Primary teachers a 
devoted to suggestions for widening the scope of informal number work are o 


*'The Teaching of Arabic Numerals. G.G.N. Wmonr, S.C.R.E., No. XXXVI. U.L.P., 
1954. 45 PP- 
This is an interesting history an 
The author analyses ambiguities and mistakes commonly made by a 
formation of numbers, and suggests 2 simplified an 
writing of number. It should be of interest especially to t 


who teach handwriting and art. 


v The Mathematical Association from time to time issue reports (published by G. Bell & 
and almost entirely concerned with the teaching of 
ld afford considerable 


Sons) specifically addressed to teachers 
detailed and thorough, and shou 
The journal of the 


mathematics. These reports are very ) à a 
assistance to the teacher in the planning and presentation of his subject. 
lable to non-members. 


Association is The Mathematical Gazette, issued four times a year, 


The post-war publications are as follows: 
MATHEMATICS IN SECONDARY MODERN SCHOOLS} No. 29, 


INTERIM REPORT ON THE TEACHING OF 
1949. (Out of print.) 

REPORT ON THE TEACHING OF 
(Out of print.) 


MATHEMATICS IN SECONDARY TECHNICAL Scuoors; No. 30, 1949- 
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REPORT ON THE TRAINING or TEACHERS OF MATHEMATICS IN TECHNICAL SCHOOLS AND COLLEGES; 
No. 31, 1949. 

REPORT ON THE TEACHING OF TRIGONOMETRY IN SCHOOLS; No. 32, 1950. 

REPORT ON THE TEACHING OF CALCULUS IN ScHOOLs; No. 33, 1951. 

REPORT ON THE TEACHING or HIGHER GEOMETRY IN SCHOOLS; No. 34, 1953. 

Tue Use or VisuaL METHODS IN TEAcHING Matuematics; No. 35, 1954. 

A List or Books SUITABLE ron SCHOOL LIBRARIES; No. 36, 1954. 

REPORT ON THE TEACHING OF MATHEMATICS IN TECHNICAL COLLEGES; No. 37, 1955. 

REPORT ON THE TEACHING OF MATHEMATICS IN PRIMARY ScHooLs; No. 38, 1955. 


Il. THE TEACHING OF ARITHMETIC—Less Orthodox Approaches. 


*Counting and Arithmetic in the Infants School. W. G. Bass and O. S. Dowry. Harrap» 
London, 1956. 

This is an account of a method of teaching arithmetic, which has been tried out in an infants’ 
school. The book deals chiefly with infant work, describing in detail the method and apparatus 
used. The method is based on the proposition that “ Arithmetic becomes largely an exercise 17 
translation—from formal activities and words into symbols and signs..." The means by whic 
this ‘ translation’ is carried out is based entirely on counting. Numbers are shown to be 
counting symbols and the different ways of counting are related to the four rules—each process 
being a logical development of the preceding one. The novelty of the approach to the subject 
should be of great interest to all infant teachers. 


*Arithmetic in Action. E. BripeoAKe and I. D. Groves. U.L.P., sixth impression, 1954 

128 pp. 

This is the report of an experiment using the ‘ realistic” approach. Life situations are 

replicated on a smaller scale for use in the Infant Department, and constitute the entire forma 

number experience of the infants concerned. Full details of the method and the easily 

structed apparatus are given. The main claim of the authors is that with this x pepe be 
children develop a far more favourable attitude to arithmetic and without any lowering o 


academic standards eventually attained. 
**How to make Arithmetic Meaningful. L. J. BRUECKNER and F. E. Grossnickte. John 
C. Winston Co., Philadelphia, 1947. 513 pp. g Venetum 
* The major objectives of the modern arithmetic program are: (1) to develop di c: (2) 
the ability to perform the various number operations skilfully and with under oe ing Maga 
to provide a rich variety of experiences which will assure the ability of the pupil to T y i 13 
titative procedures effectively in social situations in life outside the school ” (p. 1). : ages "a 2 
of this book then proceed to develop the second of these themes. A great deal o eua > 
reported in the book, but it is almost entirely related to U.S. conditions and hence n nent 
ligent adaptation to this country. , Chapters of interest are those M Bla eie c x s Arst 
ogram ' and ‘ The Changing Arithmetic Curriculum 6^ Chapters to , covering er 
Mem arithmetic to decimal fractions, might be immediately useful. The last four chapte 
cover such topics as testing, remedial work, problem solving and apparatus. 
; ; t & 
**The Elementary School Subjects oe Arithmetic). LurrLA COLE. Rinehart 
Co., Inc., New York, 1946, pp. 321-448. ; 
* 5 : fference 
is icati like that of Brueckner and Grossnickle above, demonstrates the di nS 
"This paid Janspican attitudes, particularly to the content of the syllabus. There or 
beera T I hete however, which are not usually dealt with in British texts, and "a eidem 
: ; A : 2 ; Aan ia ag 
topite relevance Jor example, the chapters on the analysis of difficulties with vulgar tra 


and the solution of verbal problems. 
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Numbers in Colour. G. CUISENAIRE and C. Gatrecno. Heinemann, London, 1954- 


39 PP- 
This book explains the method (originating in Belgium and in growing use elsewhere of 
teaching arithmetic to primary school children by means of Cuisenaire's carefully constructed 
as a convenient unit length of rod, the remaining 


system of coloured rods. Taking 1 cm. 
numbers are treated in ‘ factor families ’, each family (e.g. numbers having a factor of 3) having 


an allotted range of colour. The idea is that by this means, the child will associate an extrinsic 
property (colour) with an intrinsic and necessary property of number, and thus, by experiment 
and active manipulation, he will acquire a ready understanding of number concepts and the 
four rules of number. This apparatus has been compared with the American Stern material, 
the main differences being that the latter makes no use of colour relations, and is more expensive 


and complicated. 


**Teaching the New Arithmetic. G. M. Witson, M. B. STONE and C. O. DALRYMPLE. 
McGraw Hill Book Co., New York, 1939- 


'This book reflects clearly the essentially pragmatic approach which characterises much of 
the education in the U.S. More specifically, these authors adopt the “ more rational view of 
arithmetic as a functional service tool.... Common adult usage should be the limit of any 
arithmetic undertaken for drill mastery. Work beyond this . . - if recreational . . . can be left to 
choice . . . if vocational . . . can be left to learning on the job by the few who need it... or if 
encyclopaedic, it can be left in the encyclopaedia." The authors, on the basis of much sound 
rescarch, outline those topics in mathematics which are likely to be of practical use in adult life; 
those which are not are to be rigorously excluded from the curriculum. While many in this 
country might not be prepared to go a5 far as these authors, particularly in regard to the implica- 

i interesting and refreshing book, the chapters on problem 


tions for technical education, this is an 
work especially so. 


II. GENERAL RESEARCH AND THE PSYCHOLOGY OF ARITHMETIC. 
*Problems in Mathematical Education. H. Dyer, R. KarrN and F. LORD. Educational 
Testing Service, Princeton, 1956. 50 PP- 
Following expressions of public dissatisfaction with the teaching of mathematics, the 
i ice to describe the kinds of research 


Carnegie Corporation asked the Educational Testing Servi [ ds of 
activities likely to lead to better courses and teaching 1n mathematics. The result is this booklet, 
f 250 references, with general remarks as to 


summarising past work in a bibliography consisting © ; 
the present implications and the suggested trend of future research. There are ruthless criti- 
cisms of training requirements, current attitudes to the subject and * teacher readiness °, some of 
which might well apply to conditions in this country also. 


**The Teaching of A: ithmetic. NATIONAL Socrerv FOR THE STUDY OF Epucation, 50th 
Year Book, Part II. University of Chicago Press, 1951- 308 pp. 
ch projects on the 


This yearbook is a summary of the most recent and important research 
teaching of arithmetic. Naturally, the context is that of the American educational system, but 
lish schools. The authors stress © inductive ^ and rela- 


much of what is said is relevant to Eng S r 
tional? methods of teaching—an e ore on theoretical grounds than on strictly 
experimental research. Chapters © re direct practical interest are those by Swenson 
Spitzer and Horn. There are other valuable chapters bearing on wider aspects of number 
teaching—for example, the mathematical background needed by teachers of arithmetic and 


suggestions for research. 
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***Studies in Arithmetic. Volume I, S.C.R.E., No. XIII. U.L.P., 1939. 144 pp- 


This is the first progress report of the Scottish Council Sub-Committee on arithmetic. 
While it is true that much of the research is restricted in applicability and partly superseded by 
later investigations, nevertheless there is a good deal of work that is of continuing value an 
importance, particularly to the primary school teacher. Among the topics covered are: the 
time allotted to arithmetic, the relative difficulty of basic number facts (see also Publication Nos- 
XXVIII and XXXVII) and adding upward versus adding downward. 


***Studies in Arithmetic. Volume II, S.C.R.E., No. XVII. U.L.P., 1941. 218 pp. 


This is the second collection of number researches published by the S.C.R.E. The samples 
were restricted to Scots children, and the research was undertaken over 15 years ago, but the 
following chapters especially are recommended as being important for teachers: the relative 
merits of methods of teaching subtraction (all the evidence points to the superiority of the 
equal-additions method) ; zero and its attendant difficulties; analysis or errors in fractions; an' 
finally, an intricate report on placement of topics in arithmetic, in which the findings of the 
Washburne Committee of Seven are criticised. 


***The Child's Conception of Number. JEAN Pracer, RourLEDGE and Kecan PAUL 
London, 1952. 248 pp. 

This book is based on a series of experiments or test situations planned to investigate the 
genesis of number concepts from early infancy to adolescence, when the child should be * arith- 
metically mature’. Piaget's main hypothesis, which he holds to be proven by his evidence, i$ 
that the construction of number concepts is concomitant with the development of logical thought, 
and that therefore logical and arithmetic operations constitute a single, psychologically natura!, 
system. He sees the notion of ‘ constancy ° or ‘ conservation ’ as being the primary basis of the 
psychology of arithmetic, as it is in the case of the physical sciences. 

In his investigation of cardinal and ordinal quantities, he discovers three stages in all the 
operations considered. The first stage is based solely on perceptual judgments of * greater , 
* equal ’, ‘ smaller °; so that the four-year-old child does not readily perceive that the volume of 
water, for instance, remains constant when poured from a smaller to a larger container. The 
child then passes through an intermediate or transitional stage in which the visual percept may 
or may not be more powerful than the principle of constancy. Finally, around the age of seven 
years, the average child suddenly grasps the ‘ primacy of conservation. The implications © 
this for the primary school teacher are evident. It is, for example, clear that until the child has 
reached this third stage he has little hope of comprehending the essential meaning of ordinary 
addition and subtraction, or even of measurement itself. 

Criticism has been levelled at the possible lack of generality of Piaget’s findings, at a 
* loading? of the outcome of his tests by the form of his questions. No-one, however, bar 
seriously questioned his notion of sequence in development. The book represents an esr 
bution to psychological theory and may serve as a guide for the mathematics teacher 
ired to translate its findings into practical terms. 


D ; ; inking i5 
a useful summary of later developments in Piaget’s work, in which number thinking 
T cognitive and affective aspects, the following is recommended: 


contril 
is prepa 

For r 
dealt with alongside othe 


D. E., “ Recent development in Piagets work." British Journal of Educational 


ae * ^ Volume XXVI, February, 1957, pp- 1-12. 
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* 
*The Early Development of Number Concepts. S.C.R.E., No. XX. U.L.P., 1942- 


63 pp- 


This is the report of a survey conducted by the Scottish Council amongst Scottish Infant 


TUER on the extent to which children have acquired number knowledge—ability to count, 
"d simple sums, etc.—before they enter Infant school. There are also smaller sections on 
quency of use, in Infant schools, of number games, pictures and finger counting. 


* eye 
Addition and Subtraction Facts and Processes: SCRE, No. XXVIII. U.L.P. 


66 pp. 
This report is a sequel to the preceding child's knowledge of number 
a ms transfer to the Junior school. 1,315 children, from 47 Infant schools, were tested. 
= icugh specifically rélated to the Scottish system, t BSM 
of pan for English teachers. It is seen from the tables published that the relative difficulty 
dieiis aa tend to remain constant throughout the school yea: 
ade oa wane from o to 9, so does the difficulty of the item. 
ofd cult at any level and tend to show less consistent gradation. By o 
ata about processes, it becomes possible to construc 
predictable distribution of marks. 


**Patterns of Error in the Addition Number Facts. JAMES M. Tayne. S.C.R.E., No. 


XXXVII. U.L.P.1954. 275 PP: 


-t on Addition and Subtraction Fa Process 
i by enquiring into the nature 


No. XXVIII), Thyne takes the research an important step further 

isti frequency of kinds of error. 
M P derstands “ answer-producing ? menta 
activities, he has much greater hope of remedying mental processes productive oferror. The 
author proposes a tentative psychological theory of meaning, closely an: 
in the light of this, and then suggests pra! 


cts and Processes (S.C.R.E., 


TEST ANNOUNCEMENTS 


Two distinct series of tests are constructed at the Foundation. They are: 


** Closed ? Series 

Standardised tests for allocation at 11+ and for transfer at 134- are produced each year- 
A catalogue giving information about these tests will be sent to local education authorities On 
request. 


* Open ” Series 

Tests in this series have been prepared specially for the use of the teacher in the classr! 
Details and prices are given in the catalogue, “ Educational Guidance in Schools: Standardis 
"Tests for the Use of Teachers," obtainable from the Foundation. 

In addition to the above tests constructed by the Foundation's staff, a large numbe 
tests and test materials are distributed through the Foundation’s Test Agency on behalf of the 
Psychological Corporation of America, the Australian Council for Educational Research a? 
various authors in this country. A catalogue giving brief escriptions of the tests, their avat” 
ability and prices, can be obtained from the Foundation. 


oom. 
ise! 


r of 


The following tests have recently been.made available through the Foundation's Test 


Agency: 


Wing Standardised Tests of Musical Intelligence 

These tests are designed to measure the children's mental capacity to cope with m 
The results can be expressed in terms of gradings according to age. These are of consider 
help in giving some guidance in the following directions: 


usic- 
able 


(1) Picking out musically bright children who can profitably study a musical instru" ^ 


ment, e.g. for the school orchestra. P" 
(2) Selecting children who are capable of studying music up to G.C.E. levels; A 
students who might profitably follow an Advanced, Ordinary or basic course a 
Training College. of 
(3) Dividing a group of school children, or of students, into ‘sets’ for the study 
music. . . jen 
The test consists of a number of standardised ear tests which are played on a piano and t ee 
recorded on tape. The tests include: Analysis of chords; Pitch discrimination; Memory d 
pitch; Harmony appreciation; Intensity appreciation; Rhythm appreciation; Phrasing mma 
ciation. They are very easy to administer and are suited to a wide range of candidates of fr 
8 years to good adult status. Norms are based on many thousands of cases. The playing © of 
of the test is about 45 to 50 minutes—say about an hour for testing students or two perio She 
about 40 minutes for testing children. Further details and prices are available from 


Foundation. 


Battery of Diagnostic Performance Tests P off 
A With the publication of the book “ Diagnostic Performance Tests" by Boris Semeo ge 
and E. L. Trist (Tavistock Publications, Limited, 1958) the following tests have now been 
hrough the Foundation's Test Agency: 

1. The Semeonoff-Vigotsky Test. 
The Trist-Hargreaves Test. 
The Trist-Misselbrook Test. 
The Carl Hollow Square. 
. The Passalong Test. 
ils and prices of these tests, and copies of the book, can be obtained fre 


Wimpole Street, W.1. 


available t 


(no is} 


pe 

gm t 
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EDITORIAL EE 


HIS second number of the first volume, apart from the important papers by Sir Cyril 
Burt and by Dr. C. M. Fleming, contains the first of a new series of articles devoted 
to the teaching of mathematics. Both this and the series concerned with reading 

mittently over this and the next volume. They will not be 

confined in their attention to the primary school but some at least of the series will be 
devoted to such work as exists touching the teaching and learning of these subjects in all 
types of secondary school. Also in this number is an article on Urban-rural Differences 
which will be followed at intervals by others which are intended to discuss backgroun 
factors affecting children’s learning and progress in school or which should be considere 
when policy decisions on kinds of educational provision, curricula and teaching method, 


have to be made. 


are planned to continue inter 


derable 
hich 
is 


It is evidently not possible, even in an annual volume the length of a consi 
book, to touch upon all subjects where worthwhile research has been done and on w 
those concerned with education need objective information. ‘This journal, however, 
intended to be a working instrument for our colleagues. in schools, training college» 
universities and education offices. Editorial notions of priorities are not always an 
accurate reflection of real ones. We therefore shall be happy to have from our readers. 
suggestions which will help us give the service desired ; that is, we should like to hear of 
broad and special fields of interest on which research information may exist and which 
readers would like to know about. In some cases it may be possible, if organisers of 
courses and conferences can let us know well in advance for papers or bibliographies t° 
be produced and published in the journal for those who are likely to attend. Each issue 
is, however, planned many months in advancé and it would only be possible to do this ifwe 
get notice about six months before the issue in question is due to appear. x 

We should like to draw your special attention to two announcements which appear 
on the last pages of this issue. The first concerns the special binding case for which we 
have been asked, and which should enable those who wish to do so to keep their copics in 
good condition. The second concerns the series of occasional publications which 5 | 
meant to supplement the other aspects of the N.F.E.R.’s Information Services by making 
available research material of limited appeal but high value. 
ho have written and telephoned to 


hey think the journal is and to m 
We hope that you will continue 


Finally, may we thank those many people w wish 
the new venture well, and say how valuable t ake 
cosnstructive suggestions as to how it may be improved. 
to make constructive criticisms and suggestions. 

*, 


"m 
* + 
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GENERAL ABILITY & SPECIAL APTITUDES 


by Cyr Burt 


I, Sos > gem of Intelligence 
I e ge sente of this journal Professor Vernon has discussed the naive and over- 
Seneta] T: pa of intelligence testing, still widely current among teachers and the 
The siiis bn 2 and his penetrating criticisms have done much to clear the ground. 
Special ince T d invited me to summarize my own experience 1m this field; and my 
kind Ne Pe E : take it, is to try to rebuild, with what materials are now available, some 

o structive theory on the vacant spacc Professor V. ernon has thus swept clean. 
M eds anc attempts to assess the abilities of school children by. standardized tests 
Years ago H m of the pioneer work of Galton and Sully at University, College some sixty 
Buidance f s t was they who introduced ‘ child guidance `, by which they understood 
ibicess. of ^ the normal and supernormal as well as for the subnormal; and it was the 
carry a methods which induced the L.G.G. to appoint an official psychologist to 
adopte T heir work in the*London schools. Meanwhile, in Paris, Binet had already 
and i i alton’s plan of substitutit Jobjtetiveaneasurement for subjective impression °, 
ie y m it to the * diagnosis of children suffering from innate defects of the mind’. 
ce scale of tests and Galton’s techniques for statistical evaluation are still in use today. 
the first question to be settled is plainly this: what precisely were these investigators, 


and j B : 
dee the educational psychologists who followed them, attempting to measure? After 
, We shall have to ask: how far wer 


e their claims justified? 
tional scl the human mind Galton, Sully and Binet accepted the tradi- 
allow fon fe more or less as it was; but they introduced two crucial modifications to 
or the new Darwinian principles of heredity and individual variation. Reduced 
their picture might be compared to that of a two- 
ating the front and the b 


As a working model of 


to i a ae E x 
its essential outlines, therefore, 
ack. The ground 


Storey 7; Š z s - 

. eyed building with a vertical partition separ 

Or represents what is inborn or congenital, while the rooms above form a variable 
in a later 


Sup 5 . . B H 
eae erected afterwards, and consisting of * acquired attainments °: 
Version Galton also mentions an r inhabited by unconscious 


impu © underground basement ’, 
wee and memories, which are allowed admission to the ‘ presence-chamber " only 
er ? 

a summoned by the servants’ bell. 


ordi At the rear of the building, not accessible to the 
inary observer, are housed the busy backroom operatives who keep things going— 
the fears an 


< 
conum and sentiments, id the desires, that provide the real energy for 
sar ay’s demands ’. In front reside the ` intellectual organizers who supply the neces- 
Y guidance and direction ^: these form, as it were, à board of managers, and include a 
Presiding chairman, whose function is the general supervision of all activities, and under 
im a whole hierarchy of subordinate officials—the ' special capacities or aptitudes °. 
This threefold dichotomy thus culminates (and here lies the most original feature 
important ' supervisory factor” which 


of 
2: Galton’s scheme) in the conception of an all-i yf 
it is an intellectual factor, as distinct from the 


I$ d : 
m by three essential attributes: a e A 
Po ional and moral; it is innate and not acquired ; and it is a general capacity, and so is 
rasted with the more specific “ faculties ' recognized by the scholastic psychologists 
" - s 
3 


and the later phrenologists. For this super-faculty Galton's usual name is ‘ general 
ability °, but sometimes, when the argument requires, he speaks of * natural ability ` 
In French the word ‘ habilité’ has acquired a somewhat different connotation; Binet, 
therefore, adopts the term ‘intelligence —a word coined by Cicero and revived by 
Spencer, whose Principles of Psychology had in those days a wide vogue especially in France. 
In this country ‘ intelligence’ still had a slightly alien ring. Teachers more often. talked 
of the ‘clever’ child; and academic psychologists, to escape the ambiguities that had 
gathered around the traditional names, preferred the nomenclature introduced by Stout. 
Instead of ‘intellect’ (or intelligence), ‘ emotion’, and ‘will’, they talked of the 
* cognitive ’, ‘ affective’, and ‘ conative * aspects of mental life: those, for instance, are 
the terms employed by McDougall in his well-known description of the ‘ structure of the 
mind ’. i 

Binet, in explaining how he came to develop his ‘ scale of tests’, leaves us in no 
doubt about what he intended to measure. First, he says, we must distinguish between 
© intellectual development and character ': emotional or temperamental qualities, he 
thinks, can best be assessed by observation, not by experimental tests. For measuring 
acquired attainments he draws up a series of * pedagogical scales’. And, when he comes 
to discuss innate capacities, he makes a clear distinction between ‘ general intelligence 
on the one hand, and * partial aptitudes ’, on the other: 
object of a later investigation °. - ^ 

‘What meaning then’, he asks, ‘are we to give to this word so vague and com- 
prehensive—/' intelligence ? Nearly all the phenomena with which experimental psy- 
chology concerns itself are phenomena of intelligence: sensation, perception, memory, 
are intellectual manifestations as much as reasoning. . . . It seems to us there is one 
underlying faculty, of the utmost importance for practical life—the faculty of good senses 
common sense, judgment, in a word, the faculty of adapting one’s self to circumstances . 
Adaptation— the ability which cach individual has of guiding or controlling his adjust- 
ments to an ever-changing environment by combining his impressions and organizing his 
reactions '—this was the Spencerian way of describing how intelligence operates on the 


simplest levels as on the highest. 


Clearly, then, when they spoke of inv 
and their followers were using the word 
conception. Thus, when critics like Dr. 
environmental conditions—such as differences 
are more than enough to account for all the obs ra o 
like intelligence ’, and tell us that * intelligence involves differences 1n kind as im ad 
degree °, they are manifestly using the word in quite another sense. To — her 
popular misinterpretations of what was already becoming a colloquial term, aen fal 
proposed to substitute letters. And in technical discussions I myself have found it = or 
to borrow à convention from the physicists and statisticians, and use Greck let e dis- 

spothetical concepts and Roman for empirical assessments, with subscripts t° ers 
€ different sources. Yet even these devices are by no means fool-proof: wr! A 
wer Lio arial gaily talk of a child's * G’ or ‘8’ in the same free and easy fashio 
r ae > reference whatever to Spearman's own definitions. 
as beior 


enting tests for * intelligence ’, Galton, Binet 
as a shorthand label for a highly techincal 
Heim and Dr. Woolf contend that * mere 
in schooling or the home background— 
crvable differences in a mental character 


4 


the latter, he says, * will be the. 


* and corr ; 
d correlates ° or the * capacity 


a Nets i A is said, the crucial issue is really this : can we find any tangible evidence 
Host eanseal -- e y an ' innate general intellectual factor * such as Galton and 
isl, i ag  meastre ! If so, let us keep their name for it; if not, let us bow to 

an critics, and expunge the word ‘intelligence ° from the scientist’s vocabulary. 


Il. The Evidence 

- E —— be little question that th 
Bn at i bs ate But, as was to be expected, the advances in psychology, 
which ^ aaa iology have appreciably modified the fundamental concepts in terms of 
eer ita be e (samtiom were expressed. Moreover, the distinctions themselves are now 
diraa Mesas like the distinctions between the abstract factors a product than the 
diaeta ) joe the rooms or floors of a material structure. The detailed evidence is 
inilio ene the books and papers cited at the end. of this article. Here I need only 

e main converging arguments and the conclusions to which they point. 


c trend of recent research fully bears 


- r The Intellectual Factor. The antithesis between the intellectual aspects of mental 
ivity and the emotional or volitional goes back to Plato and Aristotle. The Greek 


Phen relied principally on the observation of outward behaviour. The British 
iam from Locke and Hume to Ward and Stout, tended to substitute an inward self- 
I hate for the observation of others; and consequently the terminology of the modern 
€ ogist carries a strongly introspective flavour. Such words as * intellectual" or 


Cognitive? à : j 
gnitive? are apt to suggest that those who are secking to measure intelligence are 
us processes — the * eduction of relations 


Concentrati * 

ncentrating on the narrow field of fully conscio 

for abstract thought ’—so that ‘intellectual * tends to be 
- y 


hus to exclude it. 


contras : i 

ntrasted with * practical ’, and t 
"um n 

the basic distinction 15 q 


uite simple. To operate 
any machine—be it a motor-car, à guided missile, a rocket hurtling towards the moon, 
or the human brain itself—two things are essential: first, power to start and sustain the 
i AME and secondly, a set of structural mechanisms to guide it towards the goal or 
oe Plato compares the simplest type of mind to a ship blown by the wind and steered 
a arudder. With the fully developed mind, as with the fully-manned warship, i 
inrer, i (cybernesis, the noun which gives us our word 0 ) n 
2 sd more complex, often involving elaborate tactical manoeuvres: ut Hn avour ^ 

alogies are drawn from the marshalling of an army or the * government of a well- 


Organized state. 


Professor Norbert Wiener; 


From the behaviouristic standpoint 


in his book on The Human Use of Human Beings, has 
efer to speak of the * dynamic’ 


Propos, s d " 

sed the a o. cybernetic”. 1m self would pr 

and the * bs adje ative * nae A " ;vn-taxis ' is a Greek military term signifying 

s € ' syntactic ° aspects of behaviour: (‘ syn-taxis 8297 y gnifyi 

Organized direction or guidance’). Here, however, to avoid recondite -— 
T * intel- 


Shall follow Professor Vernon's ‘example, and keep to the more familiar name, 
&ctual *, interpreting it in a somewhat Pickwickian fashion. To the teacher who protests 


AE a child's character is quite as important as his intellect I need only say that this 
Spect has already been covered by Dr. Wall's admirable article on ‘ motivation °. 


3 


2. The General Factor. In developing their theory of a general factor, Galton and 
Binet had to rely chiefly on rather speculative conjectures derived from observation, 
introspection, and the evolutionary doctrines of their day. During the last fifty years 
however, far more convincing evidence has become available, derived partly from 
statistical research and partly from neurological studies. 

If we think of the ‘ factor’ primarily as a statistical abstraction, to be used for 
predicting efficiency in various concrete tasks, there can be no disputing its value: 4 
types of intellectual achievement are correlated with it, though in varying degrees. But, 
whether or not we give it a label— intelligence °, * G^, or the like—it is admittedly just à 
hypothetical quantity. Dr. Maddox and others, therefore, contend that any such concept 
is purely ‘ metaphysical’, by which they apparently mean that it can have no place m 
any scientific discussion. 

However, all such strictures ignore the far more concrete type of evidence draw? 
from the field of neurology. The earlier psychologists who * denied the existence of any- 
thing that could fairly be called general intelligence’ were influenced largely by the 
doctrine of cerebral localization as preached by the physiologists of the nineteenth century: 
Of these, the oldest, popularly known as ' phrenologists '—a group of scientific workers 
whose influence on the views of psychologists and educationists has been far greater than /5 
commonly realized—elaborated the theory that there are definite * organs’ for cach of the 
traditional ‘ faculties °, embedded in the brain like plums in a Christmas pudding. Post- 
mortem observations on patients who had suffered from localized disease or damage to 
the brain, microscopical studies of the cell-structure of different parts of the brain, aD 
experiments on animals whose brains were excited artificially by electrical stimuli, 
seemed fully to vindicate this theory of localized brain centres, though with important 


modifications as to detail. 
> ` However, at the beginning of the present century m 
that the localization was by no means so clear-cut as h 
In America, Lashley, after a long series of experiments on lo 
theory of * mass-action". But how are we to interpret the n 
of the brain? Sherrington supplied the answer in a pregnant phrase, 
function of the nervous system °: the business of the brain is to integrate or or, 
activities of the individual, and thus to guide and co-ordinate his behaviour so as t 
the needs of the current situation: in a word, its function is what I have called syntaxis. 
More recently, the anatomists, with their improved microscopical techniques, have 


i ; ther 
demonstrated that the structural differences between one individual's brain and ano 
, c individua 


any neurologists began to suspect 
ad been previously assumce- 
wer animals, put forward 2 
ature of this ‘ mass action 

* the integrative 
ganize the 
as to meet 


are quite as striking as those between different brain-areas in the sam whas 
1 1 + i 1s. eki ^le — X» 
Sherrington pointed out that almost every tissue—hair, skin, muscle and fat e epu 
all over the individual's body, with minor regiona! V‘ 


Under the 


as com- 
€ nerve” 


much the same general quality 
and he concluded that the nervous tissue could form no exception. 


s of low-grade defectives reveal well-marked peculiarities : 
their nerve-cells are scanty and poorly developed; the nt he 
few in number and show relatively few ramification * 


: Y s TUTTI oi at joole 
d both cells and connecting fibres are arranged in a more or less irregular, higglepis® sy 
shi whereas the architecture of the normal brain reveals a neat, systematic and or 
ashion, 


tions; | 
microscope the brains of 

arcd with a normal brain, 
fibres that sprout from each cell are 


6 s . r 


- — 
———— 


a complex piece of apparatus. ne, 
lities are visible in every part of the 
kilful microscopists, has put it, 


Gist an like the circuits in the blue-print for 
dekenos x more instructive, these distinctive qua 
etal $ brain. Thus, as Dr. Scholl, one of our most s 
igence is a characteristic of the whole brain cortex °. . " 
E E a However, during recent years the main target for attack has 
fe lee sin a ue ofa general factor, but the assumption that differences 
exl ast as Rr red 1 or Innate, ‘ All men’, we. are told, are created equal— 
ad ih e politica rights but also in mental capacity: the genius is made not born, 
c making of him is due to his privileged environment 3 - 
e s view the confusion that still befogs this bewildering controversy has arisen 
then. ae both the believers in mental inheritance and the sceptics still cling to a 
Ded 2 edity that is hopelessly out of date. Most of the psychologists who have 
Qoi dd os pcenam theory have adopted the old Darwinian notion, which supposed 
pee "d meant ' the principle that like begets like °. Hence they looked more 
Sean at or marked similarities between brothers, or sisters, or children and their 
both s: if the parents differed widely, then, they argued, the child would be a blend of 
, much as Aristotle supposed that, if a leopard mated with a camel, the product would 


obvious : . f Š 3 
giy be a giraffe. And so, to demonstrate heredity, they relied, as Pearson did, 
almost exclusively on coefficients of correlation, which measured the resemblances between 


members of the same family. 
ee the opening years of the present 
dum ; confirmed as it was by a vast mass O 
[mi aer altered the traditional conception. i 
redis genetics is to explain, not why like begets like, 
ora s unlike. Mendel’s principles provide the answer. i 1 
ata, much of it collected by school teachers, I ventured to suggest, in a paper published 
NEE forty years ago, that the application of his principles to psychology would help to 
account for many puzzling features in the transmission of mental characteristics in man. 
.. The family histories of mental defectives and the manner in which individual 
differences in intelligence were distributed among the general population strongly 
i ing tendencies 


suggested that here, as with so many physical characteristics, the underlyi : 
were handed on in accordance with the two-fold principles of unifactorial and multi- 


factorial heredity—the wider and rarer deviations being due usually to a single gene, and 
the rest to the cumulative effect of a large number of genes. Pearson, however, rejected 
£e whole notion of particulate inheritance, except possibly for certain qualitative traits, 
like colour blindness. The figures for quantitative or * graded ? characteristics, such as 
height and general intelligence, could, so he maintained, be accounted for only by the old 

arwinian hypothesis of blended inheritance. Psychologists, too, protested that the 


Mendelian theory scemed to disrupt the total personality into a mosaic of particular 
traits; and the majority soon f the hereditarian theory 


ij decided that, if the champions o 
disagreed so violently over the explanation of the observable facts,. then probably both 
Were ‘wrong. 


. In America most educ 
the Galtonian doctrine of a hereditar 


century, the hypothesis of particulate inheri- 
f experiments on both animals and plants, 
As the modern biologist sees it, the prob- 
but why in so many instances like 
On the basis of a large amount 


Bagley's oft-quoted dictum, namely, that 


ationists endorsed | N 
acy of talent is wholly out of keeping th 


y aristocr 


" 4 


the principles of democratic education’. The gifts of the gifted, it was argued, are a 
social inheritance not a biological; and what parents bequeath to their offspring are not 
their talents but their privileges. Thus, as Gardner Murphy points out in his book on 
Human Poteniialities, the environmentalists seemed virtually to assume that educative 
influences ‘ acted on an essentially formless human nature’, or at least on a population 
whose brains were formed after exactly the same pattern in every case. But, if that were 
so, then the brain would be an organ that was quite unique in the whole biological world. 
We may readily agree that the anthropoid brain is imbued with an amazing capacity for 
learning; but such a capacity, like everything else that is part of the creature’s inborn 
nature, is bound to display marked variations from one individual to another. 

Today, however, no geneticist would accept Pearson’s criticisms as valid. 
calculations were confined to physical characteristics—hcight, arm-length, dimen 
of the head, and so on; and throughout he adopted an over-simplified method of statistica 
analysis; nor was any allowance made for assortative mating, which is particularly obvious 
in the case of mental characteristics and in countries with marital traditions like our own. 
When his data were worked over afresh by Sir Ronald Fisher with a more adequate 
mathematical procedure, it appeared that the correlations that Pearson himself had 
calculated tallied almost exactly with the values deduced from a more up-to-date inter- 
pretation of the multifactorial theory. Accordingly, my co-workers and I attempted n 
apply Fisher's techniques to the analysis of the data supplied by mental tests; and here 
also we found a surprisingly close agreement. E 

For those who believe in the old-fashioned theory of blended inheritance, and still 
more for those who insist on the overriding importance of environment, one of the most 
adoxical phenomena is the occurrence of exceptionally bright youngsters in families 
1, cultural and economic conditions of the home would, one might 
med them to failure. On the Mendelian hypothesis these anomalies 
It implies that the results of marriage, if not marriages 
arental genes produces as great 2 
t by shuffling a pack of cards oF 


His own 
sions 


par 
where the persona 
suppose, have foredoor 
are just what we should expect. 
themselves, are a lottery. The random mixing of the p 
variety of recombinations and patterns as we should ge 
shaking the coloured chips in a kaleidoscope. 

Moreover, the Mendelian theory enables us to correct one highly misleading assump- 
tion made both by the supporters of the hereditarian theory and by its more recent critic. 
Nearly all of them assume that what is inherited are the characteristics actually observe # 
Today we recognize that (with rare exceptions, such as differences between blood-group' 
and possibly in eye-colour) all observable characteristics—the crude measurements . 
intelligence obtained by tests, just as much as the crude measurements of height pr 
with a tape-measure—are the compound products of the interaction between the int : j 
dual's genetic constitution on the one hand and his environment on the other Pk 
There are no such things as inheritable traits; there are only inheritable tendenci€ 
and tendencies can never be directly measured, but only indirectly estimated. 


The Relative Importance of Nature and Nurture. However, the more cautious C^ 
hesitate to deny outright the possibility that differences in intelligence may be T 
what they question is, whether such differences have any appreciable influence = have 
d with that of the environment, Dr. Floud and Dr. Halsey, for examp'e 


s critic 
te: 


pare 
8 


t 
type. But no competent psycholo 


argued in 
ar : : 
ecent paper that the tests used in the 11-plus examination are found to favour 
professional and clerical groups): such 


childr x 
children 2s the * privileged classes" (i.e. the 
could, sme ey ep the rest simply because their parents were better educated and 
ke nation ist B sis, by instruction and example, the benefits of their own education. 
a higher de T he e themselves inherited, and so were able to'transmit genetically, 
Plausible Tee c o general intelligence is in their view wholly mistaken. The most 
distribution nption, they maintain, is " the hypothesis of near randomness in the social 
" on of * intelligence A °’ (i.c. of innate intelligence). 
arc kriar, ee we to decide between these two alternative views? Whenever we 
obvious with two simultancous influences like heredity and environment, the 
s way to compare their effects is to keep first one and then the other as uniform as — 


possible. 


There sr 
here are numerous orphanages 


differ. 

er enta ; 

sail re parentage have been brought up from earliest 
ment. When their intelligence is tested, we find that the individual differences are 


disi 
[t ful great as they are in the gencral population; and the casc-histories show that the 
"ghtest of all are often the illegitimate offspring of fathers from higher social ranks. 
wae study the effects of environmental differences on children with the same genetic 
[d ey nent, we can compare assessments for the intelligence of identical twins? who 
Gomme brought up in different homes. During our work in London schools, Miss 
bad ee I have been able to trace over forty pairs of this kind: in some cases one twin 
oarded out in a foster home in the slums, while the other had been reared in a 


cu 
Thee and comfortable household. Most of them have been followed up in after life. 
detailed figures have been published elsewhere. We found that the correlation 
ave been reared apart was only 


bet 
ween the educational attainments of the twins who h 
vins brought up together. On the other hand, the 
as 0.88—almost identical 


0.6 à - 
m as: compared with o.89 for tv 

relation between the assessments for intelligence was as high 
$ 


wi a 
ith that of twins brought up together. 
From all this mass of data, it is possible to deduce, for a given population, an overall 
Taking first the crud 


fi&ure fj 
"iA for the relative influence of nature and nurture. e test-scores, 
we find that the child's genetic constitution accounts for approximately 77 per cent. of 


the indivi e 
he individual variation—father less if the tests are merely group tests of a purely verbal 
ats the test scores as final. In my own work I 


gist tre 
ie children’s teachers; and, wherever dis- 


have r 

i ve regularly submitted the raw results to th 

€pancies have emerged, the figures were checked and adjusted by means of further tests 
and interviews. With these adjusted assessments, genetic constitution appears to account 


or approximately 87 per cent. of the individual variance. 

1 Professor Vernon reminds us that a number of recent ri 

demonstrated ‘ significant 1.Q. rises among fecbleminded persons A 
vay they have been selec 


Y : ? 

es on the tests employed or on the v 

in no way proves tl iffer > intelligence are not innate. 
hat differences In 17 g 1 

$ When Miss Gaw, Hugh Gordon and I 


b 3 

y any means as new as the investigators suppose. i 
were studying children of gipsies, tramps and canal boat workers, we found that most of 
them fell below the borderline for feeblemindedness when judged by the Binet tests. 


al institutions where children of widely 


and residenti 
infancy in practically the same 


esearches claim to have 
But that is merely a 
ted or administered; 
Nor is the discovery 


9 


When removed to suitable residential schools, the Binet I.Q's frequently rose by 15 to 20 
notches; but the I.O's obtained with more suitable tests remained virtually unchanged. 
I know of no reputable psychologist who has ever believed in the alleged * dogma of the 


fixity of the I.Q.’, or has ever diagnosed mental deficiency on the basis of an 1.Q. alone. 
say that the use of psychological methods of 


has more often been responsible for rescuing 
1 school or institution than for condemning 


From my own experience I should rather 
assessment (including intelligence testing) 
children from unjust condemnation to a specia 
them to ‘ vegetate there for the whole of their lives °. 

As to children at the other end of the scale, I should readil 
available methods of selection, when applied on one definite occasion, arc ' 
* injustice ' to at least 5 per cent.”, and that, as Mr. Yates and Mr. Pidgeon put it, ' 
10 per cent. arc likely to be * wrongly’ allocated”. But I would prefer to mitigate the 

"wording. Terms like ' unreliability ’, ‘ injustice’, and * wrong ^, tempt the layman to 
regard them as palpable reasons for abolishing a system which is so fraught with errore 
But such arguments are rather like inferring that, because the predictions of the doctors 
who examine us for life assurance are so frequently falsified, therefore the premiums that 


some of us have to pay are ' unjust. Any alternative scheme of educational selection 
would do even graver ' injustice not only to the children, but also to the ratepayers 
and taxpayers who defray the cost of * wrong > allocations to the more expensive types o 


y agree that even the best 
* bound to do 
* some 


education. 
Nor can I agree that, because * we can never observe Intelligence A’ (innate dif- 
bably be wiser to forget all 


ferences due to. genetic constitution), therefore it * would pro : 
aboutit'. On the contrary, I hold that we should do our utmost to refine our methods of 
1t ) 


detecting such differences. As I tried to point out in The Backward Child, the attempt to 


train the child who is innately dull is not only a depressing experience for all concerned— 
teacher, child and paren and money from the educatio, 


t—but tends to divert effort, time 
of those who are not innately dull but merely backward, and therefore susceptible o 
marked improvement. On the n ability are so scarce 


other hand, children of high inborr 
that it is the bounden duty of every education author 


ity to ensure that none of them 
slips unnoticed through the mesh, but that all are caught at the earliest possible age. 


.» 
II Special Abilities and Disabilities | " 
The prolonged and animated controversies th 
of general intelligence have, unfortunately, ‘deflected attention from the still morc 
baffling problem of special abilities. Too often it seems tacitly assumed that the notion O 
aptitudes for specific subjects was long ago decently interred with other hoary relics of t 


defunct hypotheses of the faculty psychologist. Its chief opponents, the associationis 
of the early nincteenth (the so-calle 


century, like their successors of more recent times 2 
* behaviourists °) maintained that all mental progress consists simply in the cumulative 
effects of ' association ° or (in the modern jargon) * conditioning ^: every child, gb Wes 
to the world equipped wit efine 


at have been waged over the subject 


h a miscellaneous assortment of well-d 


supposed, comes 1n | : th - 
m and, asa result of experience or tuition, these become * associated ’ or linke » 
-eflexes; and, a: r 
i i; with new and morc effective movements. Spencer's theory turne i T 
e general capacity for adjustment or adaptatio 


new st imuli or 


. insi in his view th 
whole process ins! 


de out; 


IO 


“devel ds 
opment of cell-branches in the brain ir 


birth, and which at first is carried out by the 


body as 

at “en tends, as a direct result of growth and maturation, to develop into an 
put it. * k yspecialized. repertory of specialized abilities. There 15, as Gesell has recently 

* a progressive differentiation within a total action system "s ^ 

Cui of the evolutionary school—Bain, Galton, Binet, McDougall— 
Publications 1 theory. Spearman, on the other hand, at least in his earlier 
specialized 5 10 owed the lead of the associationists, and challenged the whole notion of 
* factors Praec: spontancously maturing. According to his interpretation of the 
nostulaie ; “a mind ’, the so-called * group factors °, i.e. the special abilities commonly 
math X DY the educational psychologists of his day—aptitudes for such subjects as 
S ematics, literature, art, music, and the like—were merely th 


inte e outcome of acquired 
rests or per E 
ts or of specialized training at home or at school. N 
evidence is here extremely meagre. A study of the 
eas mature much earlier 


than other : xdicates that certain ar : 
Are aers: the centres for movement ripen about ten months after birth, the sensory 
as a little later, the areas for speech at about twelve months, and certain association 

After that the 


arcas à 3 : 3 
mi as (e.g. those in the frontal lobe) not until about four or five years. I 
Icroscope proves too coarse à nent to detect any further details. During the 


: n instrum 
chool period, therefore, we have to rely for our evidence partly on statistical studies and 
Partly on case studies—especia rked disabilities m particular 


subj lly of children showing ma 
jects, 

5 a " " ENT * 
O surveys usually bring tO light occasional cases of p are a 
iun for example) among children of normal intelligence long be ore t S on the 
and Fug department. On the other hand, infantile prodigies (e.g. in numerical cà culation 
ese musical or artistic ability) are reported from time to timc EY the ner ie d 
inst; selves, History and biography have already familiarized us with severa ae hair 
pose. of precocious genius. Rembrandt painted with an amazing skill at 9; Tennyson 

cred his slate with childish poems when he was only 8; Mozart published four sonatas 
at the age of 7; and at the age of 34 Carl Gauss saved his father 25 thalers by noting a 
mistake in his addition of the workmen’s payroll. But such cases are exceptional. When 
We turn to the statistical data, it proves exccedingly difficult, before the age ofig or 10, to 


demonstrate anything more than the all-important * general factor ’. The “influence of 
pecial abilities (* group factors ^, as the statistician likes to call them) is so slight that, unless 
the surveys Bs Sis vast number of cases, the evidence is altogether swamped by the 
errors ° of measurement and sampling. 

set By the age of 11, however, there are clear signs of a distinction between two broad 
Ypes: some children seem to belong to what has been termed (in a rather narrow sense) 
the * intellectual? or academic type; these, if they are of high intelligence, are obvious 
Candidates for dis grammar sc ; rather to a more practical or mecha- 
nical type: and th E eovided they possess the requisite intelligence, are better Suited to 

; and these, Prov! Isewhere, the so-called * types : 


ar : : fi 
iS education with a technical bias. Of course, here as € 
are no more than emergent tendencies Takea random sample ofa hundred 1 r-year-olds, 


and, on the basis of the most reliable assessments divide them into three 
aDpreovi > 5 A 
“pproximately equal subgroups of about 33 or 34 pu are good at grammat 


with whic 
hich every creature is endowed at 


_ Unfortunately, the neurological 


procurable, 
pils— -those who 


II 


school work, those who are poor at it, and those who are merely average; next reclassify 
them into those who are good at technical work, those who are poor at it, and those who 
are merely average: you will then find that, out of the 33 who were good at technical work, 
as many as 20 will in all probability be good at grammar school work, and only 3 definitely 
poor at it: in other words, at this early age success in either type of work still depends far 
less on special aptitude than on an all-round mental efficiency which manifests itself to a 
varying extent in nearly every type of subject. i 

Towards puberty the ‘ intellectual’ group tend to subdivide into thos 
dominantly verbal type and those with a special facility for numerical work. At the same 
time there are growing indications of a rich variety of aptitudes provided a sufficiently 
broad range of tests is employed. Thus, throughout the years of mental growth there 
appears to be, as Spencer maintained, a continual tendency towards differentiation and 


specialization. 

Of the more specialized disabilities, space 
most directly on the work of the classroom. To begin with, there can be little doubt th 
several sensory defects run in certain families, c.g. defects of form vision (myopia, hype! 
metropia, astigmatism, and the like), as well as defects of colour vision which indeed have 
provided some of the most instructive specimens of Mendelian inheritance in man. 
Differences in mental imagery likewise seem to be transmitted biologically: some children 
are almost destitute of visual imagery; others of auditory imagery. But of all such 
disabilities, the most detrimental is weakness in mechanical memory or rctentiveness. 
In the work of the school, the teacher teaches and the child is expected to learn: hence, 
pupils who find it hard to retain what they have learnt are apt to drop behindhand in the 
day-to-day work of the classroom. Defective memory provides one of the commonest 
explanations why children of comparatively high intelligence at times appear to be 
educationally subnormal: conversely, in the more mechanical work of the classroom dull 
children with retentive memories may at times produce unexpectedly good scores in 
standardized tests, and so present the familiar anomalies noted by those who calculate 
‘achievement quotients’. As I have shown elsewhere, once these special disabilities 
have been detected, any appropriate changes made in the teaching methods, the back- 
ward child can often be transformed into a perfectly normal scholar. 


c of a pre- 


allows me to mention only those that bear 
at 


IV. Practical Implicationa 


Let us now recapitulate the main conclusions and sce what practical corollaries may 


be drawn. 

1. If, as now seems beyond dispute, each pupil comes 

genetic constitution, which in its turn produces wide individu 
acities, then it is plainly imperative that both teachers 


and special cap 
should take full account of such differences in their efforts to provide an educatior 


will (in the words of the Act) be adapted to each child's * ability and aptitude ’. 
rimary stage, it is differences in general intelligence that are of para- 

P omni influence. ection of the school population at the age of ten, 

: find that in a ran d, the brightest will have a mental age o 

we fin at, mare EM eue 

ind the dullest one of barely 5- therefore, some kind of provision 


into the world with à unique 
al differences in both genera 
and local authorities 
2 which 

At the 


as we have seen, 
When we take a cross-s 
dom sample of a thousan 
By the age of 10 or 11, 


f 15 


A MT, MR M o 
€——— 


art much earlier. Provided, as his 


my view it should st 
om one stream to another, stream- 


selection is 

CEPR oe essential: in t 
iig ix red Hh Pe or decline, the child is free to swim fr 

"ls S nakes for i ili i 

ton is only va ls for efficiency all round; and, contrary to the prevailing notion, segrega- 
y needed for subjects that are closely dependent on general intelligence, not for 


every as 
y aspect of youthful life. 
tendencies, and since the 


ENCS 
child's Pes up constitution merely 

both e ple progress and performance are the resultant of innumerable factors, 

of the WERE ang external, we could never hope, even with the most precise specification 

Mle rite low "à n infant's cquipment of genes, to make infallible predictions about his 

cl. For the individual pupil the most reliable assessments are unquestionably 

I-trained teacher who has watched 


those 2 
compile . d P 
ipiled by an experienced, observant and wel 
est possible age. But standards differ from one 
a quick and easy way of 


and r P : 
e e ee his progress from the carli 
securing ences and from school to school. Tests supply 
skill 4nd tr visional estimates on à scale which is, or should be, the same for all; even $0; 
Were P d are needed to choose, apply and interpret them. Intelligence tests 
Procedure » y introduced in the L.C.C. schools as a supplementary and standardized 
defects. .- or screcning those whose backwardness seemed attributable to irremediable 
Sige they still have their uses in this ficld; but they have since proved still more 
okore as an accessory instrument for bringing to light what after all are the most precious 
national assets, namely, children of outstanding ability. 
n environmental conditions and the inevitable fluctuations 
attempt at allocating pupils must be something ofa 
he efficiency of the tests nor on those who use them; 
importance of inborn differences. It follows that, 
brightest of the bright—say the most brilliant 
then in practice we must cream off a 
dates the accuracy of the assessments 


determines growth- 


düring Ens. to variations i 
gamble” Cin and maturation, every 
stil * d this reflects neither ont 
ih we wih : a reason for denying the 

sh to make absolutely certain that the 


5 pe : 
Per cent.— will be allotted to à grammar school, 
For borderline candi 


t 

=. "ini of about 20 per cent. acci a ; 
teach c oubtedly be improved if the results of the group examination are submitted to the 
aa ers or at least compared with the teachers personal estimates and if cases showing à 
Screpancy are then subjected to à further check by interview or individual testing. 


N : . 
wa the ultimate gain to the community; and to -derline children themselves, 
id -- sufficient to offset the additional expense, mus ation authorities to 

de. 


the bor 
t be for the educ. 


ethods of assessment the 
standard scale) furnishes 
if I may so describe it) 
No competent 
tained, much less that it 


LQ. 4. For those who are unfamiliar with morc technical m 
x a. refi computed indirectly from percentile rank on a, 
badi, e and intelligible unit. But the idea ofan H.Q. for 1.Q's (i 
ps gs to the realm of scientific fiction rather than of genuine science. 
bh pne. has ever supposed that an 1.Q. can be exactly ascer s 3 
bi remain immutable for each individual child: on the contrary, the earliest researc rs 
i mental growth revealed discernible fluctuations from year to year, especially towaras 
€ period of puberty. In areas where the threefold classification of secondary schools is 
operative, an assessment of each child's ability must, of course, be made at 11-plus; 
ut in my view it is equally important to ma nus—indeed, as soon as possible 

: : hould always be checked and 


aft 5 
er the child has entered school. “But such asses 
* ^" 
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sments S 


rechecked; and, when at length the child has been allocated to a secondary school, it is 
desirable that the decision should be subject to review and that a working procedure 
should be available for transferring or re-transferring pupils during the years that follow. 


5. The emergence or maturation of special aptitudes during the pubertal period is 
an added ground for continuing the study of each individual child throughout his school 
life. At present they are too often overlooked. Even in the primary school special 
disabilities may sometimes handicap the brightest; and just because they are specific, 
it is nearly always possible, as we have seen, by changing the method of teaching, tO 
circumvent any handicap that may thus be imposed. In the sccondary school specia 

aptitudes may be almost as important as general intelligence in determining the suitability 
of a particular type of education or a particular occupational career. As it is, the vener 
able tradition of the grammar school leads us still to place too much weight on verbal and 
literary abilities: even our intelligence tests are predominantly verbal. Ina technological 


age—an age of turbo-generators and atomic piles, of automation and electronic control” 


it is equally essential to discover pupils with aptitudes for technological work. 


6. Of the emotional reactions which these administrative changes are liable to 


engender, I have said little or nothing. In the past children of the same family varied as 
widely as they do today; but now, with the educational ladder free to all, the bright boy 
from the poorest home is able to climb, rung by rung, to the highest social rank. How- 
~ ever, the different social classes vary far more in their ideals, their traditions, their accent 
and vocabulary, their code of morals and manners, than they do in actual ability. Hence, 
the new entrant to the grammar school and university, like the old * scholarship lad’, is 
apt to feel declassé: he has been uprooted from the group into which he was born, and has 
no roots in the new. The result is a sense of double frustration, fraught with all kinds of 
dangers, which Mr. Hoggatt (who has himself been through it all) has graphically 
described in a book that every teacher should read. Except for a few casual references 17 
studies of maladjustment and delinquency, it is a problem which so far has been almost 
entirely neglected; and it is one for which much may be done by the schools that now 


receive the new type of pupil. 
In spite of popular prejudice there is no insuperable conflict between equality 
and inequality as a fact of genetics. In cducation equal opportunity 


The ideal is a frec and 
Ise, 


as a 


principle of justice 
means opportunity to make the most of differences that are innate. 
fair chance for each individual, not to rise to the same occupational rank as everyone © 
but to develop the peculiar gifts and virtues with which he is endowed—high intelligence 
if he possesses it, if not, whatever qualities of body, mind, or character arc latent with? 
him, irrespective of his intellectual level. In this way and in this way alone will he be 
able to contribute his utmost to the community, and at the same time live his own Jite 


to the full. 


^"inallv, as must have been obvious at every stage of our discussion, 
inally, y stag i 

es crying out for further research, where the teacher himself can 
om to touch upon only one or two. 


ore follow-up studies to ascertain where exist! 


d. At present most 0 
dent 


there 21€ 
make th* 


7: x 
innumerable issu | 
most valuable contributions. J have ro 


On the practical side we need far m 

ethods of selection are faulty and how they can be improve 

» stigations on educational psychology are being carried out by young research-stu 
investigations © ) 


ng 
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often fr ' Exe 
ei dine with little or no inside experience of classroom conditions or of the 
ago realized) : repa of view. The most appropriate investigator (as the L.C.C. long 
ind is tiis rc be a psychologist who is himself a member of. the education staff 
Armed Hon a iar at first hand with the schools in his area and their various problems. 
data thas Ak = authority he can plan his experiments more effectively and call for 
ordinate +t 9 Men confidential; while at the same time he will be able to assist or co- 
2 he efforts of teachers in their own investigations. 
n the theoretical side the fandamental questions must be left in the main to the 


Psychologi 

og : 4 ap ? à ; 
gical laboratory. However, at this transitional stage in our educational organiza- 
re problems in mental biology—the determination of 


l intelligence, but of special abilities and disabilities, 
d character. These are essentially problems for the 


vas the teachers themselves who 


field 
ty cer : n . 
vorker. During the earlier years of the century it W 
They compiled case histories; they traced the 
their experienced 


Baik 
i ird ad the requisite data. cas 
inquiries o families showing conspicuous mental characteristics; and, by ; 
appro S, they did much to pave the way for what Binet called the ' new psychogenetic 
ach’, Galton’s studies of one-egs twins were mainly based on details obtained in 

d, almost equally instructive 


this ; 
iss way. and, if the Mendelian hypothesis be accepte 
erial can be secured by comparing the offspring of consanguineous marriages or of 


Parents or ` 

nts or grandparents who have married more than once. 

anges that have taken place during t 
t in our whole mating system, all these problems 


requir f s 3 
uire to be worked over afresh in the light of modern genetic theories. Social and 


geogr a * " NP 
Seographical barriers have broken down; populations 1n isolated areas that have been 


Inbre, : EUR n 

d for centuries are now shifting to outbreeding. Changes such as these, as every 

f the most instructive types of source-material, 
* 


o n is aware, not only furnish some © e ; 
Sims e also likely to exercise a profound effect on the subsequent history of the group. 
Pin ys and factorial studies, carried out over long periods of time as well as over wide 
Arcas, are equally desirable. All these, however, are but a sample of the many ways in 
Tee teacher in the school can aid in the advancement of psychological knowledge. 
isa ational F oundation for Educational Research, as we know, 15 always ready to serve 
co-ordinating or supervising centre. 

as b. prophetic fantasy which he entitles The Rise of Meritocracy Dr. Michael Young 
vidly depicted the advantages that might accruc to the community and to civiliza- 

every indivi- 


Ra if * educational experts’ could systematically assess the potentialities of 
ual as soon as he enters school, and then allot the most suitable training for each one— 


whether normal, subnormal, or supernormal. Nor does he overlook the drawbacks and 
Possible dangers. And the lesson of it all is that reforms of the type envisaged must be 


based on an appreciation of the facts, not on political aspirations. Facts, however, can 
Hence the two crying needs of the moment 


on f 3 P^ s 
3 ly be ascertained by impartial inquiry- s 
«d . B e - 2 
ves a more scientific attitude towards the issues involved and a more determined organiza- 
l : . 

on of scientific research. - 


tion 
the yis more pressing problems a 
e i asis.“ 
Me - basis, not merely of genera 
peculiarities of temperament an 


he past fifty years, 


- hse to the revolutionary ch 
nly in environmental conditions, bu 
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The i 
Teaching of Mathematics—1 


THE DEVELOPMENT OF NUMBER 
CONCEPTS IN YOUNG CHILDREN 


by J. B. Bices 


Introduction 
AS 
B IC to any attempt to improve 


way in which young children 


the teaching of mathematics is à knowledge of the 

adc and form number concepts, and how the teaching of 
Although arith ae number experiences In the primary school affect this growth. 
reported bine anue itself has been the subject of research for many years, much of the 
It seems ‘the sce in the extensive literature tends to be fragmentar joi 
scheme r ee ore, that an attempt should be made at the outset to sketch a psychological 
nterpretation on which a systematic body of knowledge, more directly useful 


to te 
achers, m. Š 
s, may be built. 
rch in arithmetic, has a similar 


has been spent in dealing with 


f the previous 20 years of resea 
comparisons of specific tech- 


Sort r 

inci odor tela ina when he writes that too much time 

niques of e lems—analyses of textbooks and curricula, s Í 

by 2 aaan given topics, and so forth—and far too little on the thinking being done 

Systematic boone learn. | When this second question can be answered, 1€. when à 

on the wa: es nology of arithmetic emerges, the former incidental problems will be well 

what Glas awards a solution. The emphasis, 1n other words, is to be changed from 
ren know to how they come to know. Largely because of the difficulty in 

rtant exception of Piaget’s wor 


undertaki ; 
to ean such research, there 1s, with the impo k, little 
de us on this second and crucial point. The Scottish Council, for example, reports 


à sur 

This i A of the extent of number knowledge among :nfant school. 

Bena ey useful information; put much more use 
of teachin id concepts develop in the first place; and how 
g to this natural process of concept development. 

amd iere important questions seem then to fall i 
aeque understanding of number concepts ? and 
as for our teaching methods 

cess might 


Bus i i 
swell, in a: rcview O 


ful would be an account 
the teacher can 


nto two groups: (a) how does the 
(b) what are the implications 
, the curriculum content, 


whi 
ich a knowledge of this growth h 
be taught, and so on? 


the a EE 

age at which any concept or pro 

A It cam readily be seen how this second group of questions is dependent on the first. 

VE re i gene of metho placement of topics in iculum, for instance, 

b to be determined not y the logical demands © t to be taught, as 

ol the psychological demands : mits of the child. It is an evident waste of time to 

to ch a child decimals, say, if his mental equip is at present inade 

is understand them. It could b the concept -1 8 logica 

in relation to 1; but psychologica e beyond t 
latter relation. 


in f è 
act understand—functionally at any T 


ate—the 


ational 


'The actual contents of the curriculum may be governed in some part by educ 
onal 


aims and philosophies, and by such external factors as eventual social and vocati 
requirements; nevertheless, the real content must inevitably be limited by the under- 
standing of the pupil, i.e. by what he can ‘take’. In the past, this has been in part 
determined by a so-called common sense psychology; by such assumptions, for example, 
that drill develops a disciplined mind; or that mere continued exposure to bodies 0 
knowledge will eventually result in some at least being assimilated. Modern educationis 
are somewhat more humble in their psychological claims. 

It is worthwhile, then, to review such theoretical contributions as we have to the 
psychology of number. The most thoroughgoing and potentially fruitful source 9 
relevant theory is to be found in the work of the Swiss psychologist, Piaget ; and it is on 
this that much of what follows is based. His researches were motivated in the first place 
by a somewhat philosophical aim—to find a genetic basis for a theory of knowledge 
and are only incidentally, as it were, a contribution to education. In spite of this, his 
work, and that of his students and more recent followers, is of paramount importance to 
arithmetic teachers, especially those concerned with primary school pupils. 


Piaget's Contribution to the Psychology of Thinking 

Piaget has been interested in mental growth in general and particularly in the way 
in which children develop concepts of space, time, causality, reality and number. His 
method of study was to interview children individually, giving them simple but highly 
ingenious tests to complete, and questioning them afterwards on the reasons for their 
responses. On the basis of many ycars of such work he distinguishes several stages of 
development paralleled in most of the variables he investigated. 

In The Psychology of Intelligence he defines the following general levels of intellectual 


growth, giving approximate age levels in each case: 
I. Non-operational (Birth—2 years). This he also calls the Sensory-Motor stage- 
The infant is solely concerned with objects qua objects—if a ball is temporally 
hidden from the baby, for him it ceases to exist. Having no power to construct 
a symbol for the ball—i.e. lacking the concept * ball ^ —the infant is completely 
tied to the here-and-now world of palpable objects. 

II. Pre-operational. (1) Transductive Period (2—4 years). As the abstraction 
from action to thought is made, memory becomes possible. The object, wit? 
the development of language, is symbolised, however crudely, by a though! 
process which can be retained in the mind. Even so, there is no distit 
as yet between the general and the particular which is an essential part 
formation of true concepts. The three-year-old uses what Piaget C4 
* pre-concept °; for example, he does not know whether he eats the 5 
grapefruit for breakfast each morning or a different one since he lacks the 

general concept of a class of object—grapefruit—to which a single fruit belong 
(2) Intuitive Period (4—7 years). Here the child’s thought 
esses are governed entirely by global perceptio er 


nction 
of the 
lls 4 
ame 


n—if an object looks bigs! 1 


it is bigger, regardless of the circumstances. Thus, another chi 


proc 
s fiance 
close by is pronounced to be taller than a man some distant 


than another, 
who is standing 
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away i i 

€ His conceptual apparatus is as yet unable to regulate his sense im- 
P essions: the imaginings and fantasies of the six-year-old are thus not so imagin- 
ative or fantastic as appears to amused—or horrified—adults. 


Operational. (1) Concrele (7—11 years). Two important principles become 


avaiable at this stage. The first is the reversibility of thought. This is 
exemplified in the test situation W. a 


Los here the child is asked to lay out a glass for 
ach of several bottles on the table—a task even very young C 


"ilh x ; 1 c hildren can do 
out much difficulty—and he will see that if the line of glasses exactly 
corresponds in length to the line of bottles, there is the same number of glasses 
as bottles. However, if the glasses are pushed together, the five-year-old 
would say that there are now too many bottles (because the line of bottles is 
longer) and would * equalise ° the situation by putting out more glasses. He 
thus makes his judgment on what he before him, without any 


reference to his preceding actions. in other words, are 
the proposition 2 46-8 


irreversible. "Taking a more mathema 
necessarily implies its reverse; 8—6-2. A five-year-old may be ‘ taught? 
(as indeed may a parrot), but he 


to perform both these sums with accuracy 
hat the second is the opposite o 


will fail to appreciate the fact t 
in, the first. When he can appreciate this, it means psycholo 
able to range his thought backwards and forwards over a comp 
This principle of reversibility permits him to make the next important 
in such operations. Thus, 


step which is to discover the constant elements 
when he repeatedly ill conclude that 8 is always 8, 


finds that 2 + 6 = 8 he wi 
whether it is 8 rabbits, motor-cars, pussie: milarly for 2 and 


s or just plain units; si 
6. In fact, there is some evidence to show that an insistence on * enlivening’ 
parent in many tually impede 


number work which is apf infant schools may ac 
:n understanding the ess 


the young child's progress 1n u ential constancy of number 
meanings. Stern, as we shall sec later, adds strong support for this view in 


her book, Children Discover Ariihmetic. 
ent is called, is already 


'The principle of conservation, as this new developm 
ciences and here is extended to the conceptua 


well recognised in the physical E 

world of thought. The notion of set, OF of any material or conceptual closed 

system, requires that jn any transformation of its components, OF their inter- 

relationships, the total set will remain unchanged. The concept ‘4’ for 
+ 7, 00 as 2 + 2 


example, still remains constant whether it is regarded as 3 
Piaget tested this notion of conservation with his celebrated liquid and glass 
experiments, an he development of the concept. At 


d found three stages in t 
first (absence of conservation) children would respond that the quantity of 
liquid increases OF decreases according to the size or number of its containers. 
Thus, if a glass of lemonade is poured jnto a taller put thinner glass, the 
five-year-old will almost i j ond that 


nvariably resp there is more in the second 
glass (because the level is highe that there 15 less (because the glass is 
narrower). Next, at about 5 


6 years, there is an intermediate stage when 
the child will judge correctly that hange in volume as long as 


there has been no € 


19 


the second glass is not too tall or too thin—i.e. * common-sense’ triumphs over 
crude perceptual evidence if they are not too much at variance from each other. 


If the difference is too marked, however, the child will revert to the perceptual 
criterion. 


At the third stage, constancy becomes immediately apparent—indeed, 
seven-year-olds tend to get a trifle impatient at being asked what is, at this 
stage, all too obvious. By substituting beads for water, Piaget obtained similar 
evidence, and drew similar conclusions, for the conservation of discrete (uni- 
tary) quantities. All forms of constancy are not, however, attained at this age- 


Inhelder points out that at seven years the child can arrive at conservation of 


matter (by moulding a ball of plasticene into a long strip), but it is not until 


ten that he understands conservation of mass or weight, and eleven for con- 
servation of volume. 


The child at this level, then, is capable of a limited form of reasoning, a5 
long as it is tied to his own concrete experience. He is able to generalise and to 


form valid concepts but only so far as they are founded in and known imme- 
diately through experience. 


(2) Formal (11 years and over). At early adolescence, ability to perform 
act operations becomes apparent. Children can, for instance, pay 
attention to the form of an argument or situation and ignore the actual content. 
They can construct a rational as-if world; set up hypotheses and deduce the 
logical consequences. This liberation from the bonds of the concrete is 
achieved by the final stage of concept formation whereby ment 
are ‘ decentred * from perception. 


abstr: 


al structures 


The differences between this and the previous stages can be seen by referring to 


Inhelder's work where children were asked to discover clementary physical laws by 
manipulating simple apparatus. At the pre-operational stage, children played with the 
apparatus in random fashion, quite without any notion of an underlying principle. 
Subjects at the concrete operational level varied one condition at a time, and mud note à 
causc-and-effect relation, but in particular instances only. Adolescents however, 
carefully and systematically controlled the known variables and thus ind e d, in true 
scientific manner, the explanatory principle behind the observed Renan ? 


This final feat of abstraction is impossible at an earlier 
UMP It is worth noting in passing that only at se 
thus be reasonably sure that topics of a fi i 

us b s ormal nature—ratio and pro orti 
b tion, algebra; 
beim Dried, D re potentially fully understandable 
. nd, as s C 
after the age of rr years is at the formal jonal level, We air eee al our pa 


age or lower level of mental 
condary school level can We 
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Th i 
e Child's Conception of Number 


The earli 
arl — 
iest age at which it would be at all possible to observe behaviour remotely 


relevan 
ant to the formati 
formation of number concepts would be at the pre-operational stage 


Verbali 
alisation i 
a most important pre-condition, but is not, in itself, sufficient—as is 
) up to 10 or more without the 


evidenc 
4 ed by : x 
slightest wes dn who can happily count (correctly 
evi as to how to apply t iverti vecti 
Denis foo dés 1o Put apply hese pleasant and diverting sound-patterns. Objective 
Meurs neuen drca und in Descoeudres work. She discovered that, whereas at three 
Operations (wh xm could count up to 5 yet they were unable to perform matching 
3 öbjects. Fi = some understanding of the meaning of number is required) beyond 
üumbers ve-year-olds, on the average, could count up to 9; but were able to attach 
a names to only 3 or 4 objects. 
or H H » 
Hoven EE briefly : in Piaget's view, 
interpretatio pie up mental structures which then serve as à reference system for the 
permit eiii of direct sensory—9or * physical ?— experience. These mental structures 
experiences ning as such; basically, they are abstractions Or gencralisations from concrete 
s which impose order upon direct perceptual events. We have seen, for 


example, i 
e : : Reo 
ple, in the glass and bottles experiments that plain global perception 15 apt to be 
he basic structures of reversability and 


Nob 
st misleading y is 
Moms ading. Prerequisite to all thought are th 
on. We shall now look at some of those additional ones which are specific 


to 
mathematics 


concept formation is the result of ‘ action 


ed of two basic processes—cardination and 


14 H 
es MA. our number system is compos 
teristic or i Any number, that is to say, may be regarded as possessing à definite charac- 
the fourth ass property, e.g. ' four-ness °; and also as indicating @ place in a series, €.g- 
member of the series, preceding 5 and succeeding 3. It is worth pointing out, 
1 too frequently only on the 


as Ch : 
urchill has also noted, that emphasis in infant schools is al 
which themselves cannot be understood without the 
on the other hand, systems of teaching which are 
Mere verbal counting, as Piaget insists and 


dequately account for all the ordinal properties 


and ordinal understanding. 

ardination is the ability to classify. In the experi- 

embered that, despite appearances, the notion 
ance. This 


to class ‘ glass ° was of prime import 
ify objects and then to combine them 


escoe 
idn 
dres has demonstrated, does not 2 


One 2 

Ment Set important features ofc 

of invaria bottles and glasses it will b 
ance of class * bottle ° in relation 


Boes a 
S968 a sta VIEN d 
Int tage further when the child is asked to class 
ion which is the basis of ordinary addition. To demonstrate 


oa 
this, Sipi operati m Same 
Ones; both gave his children er quantl yo white 
ead? groups of beads wer e concept wooden 
than E. child at stage 0? ore brown ones 
o bale ones, and agrecing t 
an on the surprising € 
e made out of wooden beads 


Ones ° + 
iii, od until the age of seven are 
eously and thus to grasp the logical ( t 
rds, until children do see this, 


ney 
er 
greater than the whole. Tn gher WOR 


ads and a much sma 


e made of wood, i.e. they all fell under th 


e correctly maint 
hat both brown and whit 
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some brov 


able to hold two concepts in mind 


ematical) truth that the p 
they are 
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incapable of understanding addition or subtraction. The point at issuc here, though, is the 


demonstrated relation between classifying and the recognition that a class, or combination 
of classes, has a definite number of elements. 


There are also three stages in the development of ordination. At first the child is 
only capable of global ‘ greater than’ or ‘ less than’ judgments. He is thus able to 
construct a simple series, say of sticks of varying lengths, but such a series is strictly limited 
in size. At the second stage he is able to seriate well enough, but when the series is dis- 
arranged internally he is unable to correct it by reference to the number of elements 
preceding a given place in it. His understanding, that is, is qualitative, not truly quanti 
tative. Finally, cardination is co-ordinated into the process so that each element in the 
series has a definite value; that this value is determined by the number of preceding 
elements; and that the unit value is constant, i.e. the difference between 2 and 3, say, 5 
the same as that between any other adjacent members of the series, e.g. 51 and 52. 


These stages may be illustrated by a study reported by Churchill. One of her tests 
involved the use of Tillich bricks, These are blocks ranging in size from the smallest unit 


(cube) to ten times the length of the cube, the unit sizes being painted in colour along the 
sides of the rectangular blocks, Tt w 


the length of a block in relation to 
units marked off on the lar. 
seriation). Churchill found that v 


the elements in the series. Later, however, stage three type res- 
ponses were obtained in which the children spontancously counted the squares on cach 
brick to determine its position in the series; i.e. the cardinal and ordinal aspects had be- 
come integrated, Further, these children could justify the position of a given item by 
saying that * it was a four’ (i.e. four bands or units were painted on the side of the block) 


In contrast, typical stage one and two responses 


1 € processes which Piaget investigated. It would be 
Conception of Number in tortuous detail. The 

is ample evidence here for us to 
a note on interpreta- 
m Piaget's own three 
Average Man!’ Further, one may 
small and biassed sample of Swiss 
school. However, considering 
ain point is to indicate the 
ections are more specious 
there is an ever-increasing 


tion. Much of the data comes, 
children; hardly, as Berlyne puts it, the children of 


for instance, has b 
l ; ; i ; ; has been 
is to test and generalise Piaget's conclusions. 
arpenter relates to a 


iaget’s test: 


carrying out a good deal of 
) Amongst these Studies, one reported by 
ge levels at which changes take place. She administered some © 


S to a group of children, aged from 5 to 9 years, and ranging, in each agë 
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Sroup, fron 
Ee cre aera through average to bright. She found the same sequential nature f 
those — pc but the ages at which the stages occurred varied markedly eR 
the child is famili Josh She suggests that this may partly be due to the degree to which 
Material itself ar is with the test material and partly to the amount of interest the test 
consisted of odel in in the child (the children did better on one test when the material 
however, eec bene instead of plain balls). Probably her most interesting finding, 
Tuus age thun with.el e was far greater agreement between conceptual development and 
the latter only. hronological age per se. Unfortunately, Piaget related development 
Lunz - ! 
as erpectei P Carpenter’s findings with a larger sample. He concludes that, 
Detter determi REA is in agreement with the findings of Piaget but that stage level is 
where the us by mental than by chronological age. Further, it is suggested that 
evel than wh ext of a problem is familiar, a subject can tackle such a problem at a higher 
say, might b x the problem is set in an unfamiliar context. The teacher, he goes on to 
Process in "a nequency of presentation of a type of problem thus facilitate the reasoning 
ai waitine a ot in so doing the teacher is deliberately educating children, rather 
Á eta evelopment to take its ‘natural ' course." 
are not Td study conducted by Churchill confirms this view that the Piagetian stages 
cly maturational; i.e. ntal influences can b 


Criticizes Pj that environme e important. She 
tional fact age for not paying sufficient attention to the influence of cultural and educa- 
little vinderets on the developmental process—for « if children of five or six years have as 
they fill u standing of the meaning of numbers as Piaget suggests, then the little sum cards 
Mtended t every day in many schools must hold a very different meaning fro 

y the teacher, and they could be more profitably occupie! 


Si d in other activities." 
sixtee À > f 
n five-year-old children were used in the enquiry. They we 


Series of the p; re first tested by à 
e Piaget type and the group divided into two 50 that mean jnitial scores were 
a programme of play situ 


€ sa 

grouping The experimental grouP was given ations involving 
about "o seriating, matching and ordering 50 that the children * might learn something 
9n with e of number operations and relations." The control group simply carried 
t was fi cir usual Infant school routine. The testing Was repeated after a month. 
jas found that the number un of the experimental group had improved 


Ignificantl derstanding 
Correct sa gs that of the control group, 25 is indicated by the much larger number o 
Th : responses and the higher proportion of stage three responses: 
tical as results in the main support Piaget's own conclusions but there are two prac- 
Supposed ifications: the sequence of stages | so invariant as at first 
Process (some children, for instance, scemed to by-pass stage two); and secondly, the 
a othe mney be hastened and facilitated by appropriate experiences i, is not essential, 
r words, to wait for the 8 i otentialities. 
ep the other hand, there has olent disagreement over his work. 
3 oncerning the philosophical use of 
Piaget's results quite 


M 
log; 18 is purel í 
gi ely theoretical—€-£ 
S in concepts but duces is a rs to refute 
mi ls Estes reports that four (only) ^g tests were administered to 52 
: e^ B H 
Chi a children ranging in age from four to six, s to E eine that 3 
en could count correctly, rearrangemen o not alter their reporte 


ich appea" 
of Piaget 
and she come: 
f objects did 
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" " . alitative 
number, even with the four-year-olds. However, she omits to include a ee di 
analysis of the children's replies, and since her apparent reduction of number under 


A 2 P i taken 
ing to counting is contrary to most (non-Piagetian) evidence, her results cannot be 
as being conclusive. 


: : > ,* js best 
But for our purposes the real worth—or otherwise—of Piaget's psychology mlt. 
Three things seem to follow from a consider 


Some Educational Implications 
1. Arithmetic Readiness 


5 
Piaget makes it quite clear that his children at ages four to six years do not al 
the understanding of number sometimes attributed to them by their teachers. P wr 
fluency with number words and ability to do rote counting do not allow us to cant ee 
that the child knows what he is talking about. We have seen from the results of the br ov z 
and white beads test, that prior to stage three the child is largely incapable GF appreciating 
the essential features of addition and subtraction. But this does not mean that one ns 
wait until a chronological, or even a mental, age of seven-plus has been attained befor 
teaching addition. Churchill’s work demonstrates that, with 
methods and number experiences, the requisite level of conceptual 
developed as early as five to six years. 


appropriate teaching 
understanding can " 
The implication is rather that until this under- 
» it is a waste of time teaching such operations a 
7+ 2 —9. Churchill would go even further than this. Premature arithmetic teaching: 
she says, may well be doing something more harmful than wasting time: it may sct uP 


barriers to the proper understanding of number when the child i; ready. She suggests 
that this may be one of the causes of “ 


the strong dislike and even fear that many intelligent 
adults have of mathematics,” 

Williams considers t ating to early number readiness 
are that there is a lack o conceptual attainment, and emn 
foster number thinking especial 4 
Concepts. He believes that p 
Us Psychology. Accordingly, be 
representative tests from Piaget? 
clate computational ability to a” 
ring the results of these two tests: 


constructed two test batteries. The first consisted of 
Own work; the Second was a sim 


apparent level of conceptual development, In compa 
*Fora rather more detailed expositi, L ild*: 1 
Fe ooklet publ Lion of The Child's Conception of N 

15 referred to a booklet published by the National Froebe FA 


and a discussion of the educ. 
0i 


ational implications, the reader 
me Aspects of Piaget's work, 
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he found that some children were able to compute accurately enough, but lacked any 
appreciation of the numbers concepts involved. Such children, on further investigation, 
were unable to make any but the simplest generalisations. Tt must remain, Williams 
concludes, a matter of conjecture as to what proportion of these subsequently become 
unhappy and insecure in relation to number activities. 
e... suggests a readiness programme, consisting of the basi ; 
Wis ation, which should assist the child in acquiring operational number concepts. 
hen these are attained, and not before, the child is ready to proceed to more formal 
work. It is probably worth noting that in many other countries children do not begin 
school until six years of age, and in Sweden for example, where the age of commencement 


Is as late as seven, teachers are forbidden to take mechanical arithmetic during the 
It is perhaps not so surprising, 


Seven-plus year and may use only concrete apparatus. 

then, that the standards of such countries around the secondary transfer level are not 
noticeably inferior to our own—in spite of our apparent start of two years in ‘learning 
arithmetic. 

In an unpublished investigation conducted by the N.F.E.R., it was found that 
amongst thirty-eight primary schools studied, there was no significant correlation between 
amount of formal work attempted in the infant school and later success in the junior 
School as measured by mechanical and problem tests. In other words, those children 
Who had covered a good deal of formal work (table-learning, manipulation of large sums, 
etc.) in the earliest stages cvinced no tendency to be superior on later testings to children 


Who covered a relatively less amount in the infant school. : . 
Other relevant non-Piagetian evidence at this point may be found in the following 
Studies. During the 1930’s the “ Committee of Seven,” under the chairmanship of 
Washburne, was set up to investigate the grade-placement of topics in the Lures 
Curriculum in the United States. With tcaching methods and time allocation control ed, 
€ach topic was introduced at three or four consecutive grades 1n à eee sr 
30,000 children in sixteen States. A battery of intelligence tests and | oun zm 
on (to ascertain mastery of previous knowledge requi ainment cu ie nn 
he topics were then treated in clas. Finally; a attery ofa” : a 
measure mastery and retention of the new topic. The aan age oS ry 
Cent. (or sometimes 75 per cent.) of the children had mastered eac item Wi 


: at Grade VI 
Several of the results are of interest. It was found, firstly, cm lom d 2 pt be 
the best performances came from those who began formal ni a E iis tuned e 
Next came those who began at Grade II (age 733; and fina y those child did not uda 
Grade III (age 8+). However, and this is the d e a aE 
ormal ari : ; - III and instea was given. 1 
and ied until Grade II of e was very much superior to the child who began 
formal "--— ES rs a I in terms of economic nt T igr m im 
i mnatic i arare- : : vas indicated. c Committee 
E relation to the time spent in teaching; ge be 2 Carm ak o 
= sen f um r j 
commended that the addition facts with $ | age of seven to eight years; that is, well 


facts nta s 
facts, should not be attempted before the mer E 28 jevel, the E ulum should citstint 
of number and space 


u s m 
of ree ils mama e om give children real concepts 
inforr ¿peri activities to 8'* 
relati mal experience and 2 ivi s 
ations, without any systematic rilis. 


c process of ordination and 
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The validity of Washburne’s findings can be challenged on many grounds. Curr, 


H H H . ] r 
for instance, replicated the study as far as was possible in Scottish schools, but using only 
the teaching of division, and found that mental age per se was a misle 


ment. He came to the conclusion that a better prediction of fut m 
made from the foundation test itself (mastery of prerequisite skills), or even Rer iw 
intelligence test results. Not having the same power to control teaching metho Ae 
Washburne, Curr found that there was a wide divergence in “ optimum mental = a 
for topic placement and that this seemed to be largely related to the techniques emp fly 
by individual teachers. Some teachers, that is, can teach the division process success! 1 

at an earlier age than others—and there scems no valid reason to suppose that this per 
not be true of other branches of the subject. It would thus be wrong to accept Eye 
Washburne findings literally. Rigid adherence to them may hamper the efforts of t 


efficient teacher; and it would mask the effects of general improvements in teaching 
method. 


" a " 3 UNUM hat 
There is, however, no dispute about Washburne's theoretical viewpoint; t 
" there is a point in a child's mental gro 


ading guide to place- 
ure success could be 


practical considerations such as school 
it, this is mainly a psychological probl 


: ] 2 E A 1 ay A, " [we 
partially satisfactory if they are not rooted in child development and it is here that W 
find the relevance of Piaget's genetic approach. 


Finally, it may be mentioned that on the m 


"-— - work 
atter of postponing formal number wor^: 
Brueckner, in a critical review of W 


ashburne's and other relevant studies, states: 

“ Strong evidence, therefore, leads one to conclude that formal work on 
number processes can be delayed until at least the second, even to the third grade, 
but that, if that is to be done, steps should be taken to develop in the first one or 
two grades a series of well-organized activities and units in social applications of 
number through which the child will be brought into contact with number in 


meaningful social situations in such a way as to insure more adequate readiness 
for the more formal work to follow,” 


2. Teaching Methods: * Meaning Theory ”? 


The effect of psychological theori 
larity from time to time of different a 
this has come down to mechanical ve 


sing on education can be clearly seen in the p 
pproaches to the teaching of arithmetic. men 
rsus meaningful teaching. The research results in 
also useful in interpreting the recommendations of Brueckner and Washburne concern 
the postponement of formal work in the early years. 


, : A " T 4ved 
Up to the 1930's treatises on the teaching of arithmetic stressed an approach der! 


ionisti i ia This 
from the connectionistic, stimulus-response laws of behaviourist psychology. ist 
consisted essentially of learning “ bonds” between numbers, Hence, the theory facts 
the more frequently the pupil practised drill, the more firmly “ fixed ” the number 


i ; en 
became in his mind. The technique was first to propound a general rule which was th 
learned by application to n examples. 
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different i the Gestalt s 

nt implicati r 1 estalt school of psychology 

wholes ” mnt qs for teaching method resulted. The ae best popular and very 
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piu that the SÉ n relationship of parts to the whole. Vase piece structured 

d be aimed at: i anding of number relations and of the total des pu 

Pos drill was delibe T aak deh more suited to problem mc sa wr. p 
ve à cly neglected a i isti n to drill— 

opment of number ae SE = therefore inimical to the 


An a 
approac i 
ach sometimes confused with the meani 


Thi 
s demar 
s god 
Wage fo E p^ the topics in arithmetic be limited 
, the extremists restrict this to child usage only. Thus, one would not 
A 3 not give 


a pupil an ex: n B 
Would Boi —— involving hundreds of pounds as it would be most unlikely th 
hi s Wilson and seremos tne Studies of the use made by adults of A 
business dealin alrymple), have shown that in the area of fractions, go per ce 
remaining 10 ail and ordinary usage are covered by halves, thirds ae D^ ihr z 
Mm arc tie doge fie SN 
anineless uio urging from textbook K: i : 
much m im child) LCM's of thirteenths, sevenths, Seded LEN 
in spite niae: istic and meaningful examples and problems. However: it is RNC 
Concerned oca pese extravagant claims made for social arithmetic, that it is primarily 
AVE hann ws h the curriculum, although the problem-types suggested by social usage 
€tween the mie fastened upon by the meaning theorists. There is a definite link 
9r example d s usage of a topic and the meaning that topic will have for him (see 
, Brideoake and Groves’ Birmingham experiment on infant number work) 


ut thi 
1$ parti 
cular aspec ; : 
ilar aspect of number meaning will be discussed later. 
n the a anical and meaningful 


t 

pe hs aen : dvocates of mech 

a c E ra a " X i : 

that the relative ging for about 25 years, as recently as 1957 Miller could point out 
superiority of the meaning metho determined: and that 


Utle ri d was as yet ur 
esea Die es 
carch has been initiated to justify the great empha: 


* sis on the approach." 
ever s : 
ertheless, one of the most impr n the 


About this time, however 
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ng method is “ social " arithmetic 
to those which are found in adult 


Althoug 
ough the controversy betwee 


meaningful approach is that 


essive studies © 
tion of teachers in pre- 


obtained the co" 


report 
senting fo Brownell and Moser. They 
ur different ways of teaching subtraction, each teacher concentrating on one 
1 additions*, each was presented rationally 
anically (where pro- 


and equa 


as explained) and mech: 


m 
Sthod. Usi ^N: 
sing decomposition? 
1,400 


Wher " 
Ieiency p mapaning of the place system w 
"pprox, ; earning a sequence of acts was emphasised). 
- age 9) were used in the experiment. The results were Cv 
ee of understanding, 


Grade III children 
aluated not only by 
length of retention, 


Spe 
ed 
and accur: i 
transfer (i accuracy but also according to degr 
€. the ability to transfer a set of rules or an understanding from one situation to 
lue of crutches. Among their conclusions were 


) and the va 
ion taught rationally was the best method; (ii) equal- 
derstood, but equal additions 


the pupils un 


anoth 
s 
MP desig e me 
additions mg: (i) decomposition 
s was hard to rationalise jn terms 


9 from 14 leaves 55 put down 5 and cairy 
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Tak 
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E In the decomposition met 
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Ng ng — m | 
^B inr to the eqnal-additions method eg from 14 leaves 3: ut down 5 and carry 1; Gand tare 7: 7 from 13 leaves 6. 
1 more in line with ihe mechanical approach. 
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hanical 
taught mechanically obtained very speedy results—much more andes ir in 
decomposition, or equal-additions-rational; (iii) Crutches were imei ctae when they 
decomposition especially, and could be discarded by the pupils without il =€ ic led to múch 
€ directed to do so by the teacher; (iv) generally, the rational Approms ons: while 
Hino retention over a period and to greater ability to transfer to new iones mica 
the mechanical procedure tended to be faster but less sogna Dee ren degree 
ultimately. The success of the rational method will depend to a large exten 


to which any given topic can in fact be rationa 


3 at childre? 
lised successfully in terms that ch 
can grasp. 


Anderson, using division, found that, overall, | 
between the two methods. On closer analysis of hi 
for so-called *' over-achievers ” ( 
than might be expected from int 
“under-achievers ? ( 
selection methods) 
preferred. " 

Howard found th lons were taught by any of three ero à 
meaning; meaning followed by drill), there was no immediate difference, but pet 
à period, retention tests showed a high loss for the first method, less for the second, ? 
loss at all for the third. 

Both Thiele 
learning the 100 
arithmetic probl 


ith 
; : stive; but Wi 
elligence test results) drill was more effective; sent 


> sas tO 
and understanding w4 


at when fract 


rill; 
(c "-— 


and Swenson found 
addition facts were si 
ems than those who h 
Miller, with a group of 600 


investigated not one process, but 
curriculum, and in ad 


in 
F 2 i cthod 
that children trained by the meaning ledge 
gnificantly more able to transfer this kno 

ad learned them by rote. 


` se studies 
children, went a stage further than those stu 


ary sch 
all the processes involved in the elementary 77 e 


2d a : aluate 
dition, employed a “ Meaning Test” designed to eval uivocab 
child's understanding of number Concepts. His results are not entirely uncqu; 


als, 
Mir r . à " ccim 
but he indicates that the meaning method is superior for dealing with fractions, d iallY 


: : P spec 
percentages and “ difficult concepts”, and also produces higher retention, C5P^ s 


with pupils of average and high ability, The rule method, on the other hand, aPP ren 
to be more effective for immediate teachi 


ng of measurement, and generally for chi 
of low intelligence. 

On the other hand, Schonell reco 
accuracy in the addition and subtractio 
should be learned by rote as should b 


and 


ati 
, ; tom: 
mmends that children should attain au jes 


A stion ta 
n facts—indeed, he advocates that additio ne 


€ the multiplication tables. Meddleton Qe 
group of children large amounts of systematically graded drill sums, so that all a be 
combinations up to 100 were practised, with extra practice on combinations know Jeve 
difficult, and found that the childr i 


performed at a considerably ac ook 

in both mechanical and problem arithmetic than those who had been given t€ aril! 

intelligently, even large amounts dii 
But neither Schonell nor Meddleton would a 

drilling to the point of “ automatic accuracy " as the means of introducing a topic. acht á 

Another finding of the N.F.E.R. study i a 


. ^ ea 
mentioned earlier was that where et k; 
in the fourth year of the junior school adopted a meaningful approach to their V 


Thus, if used ocat 
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indic e — r 

ea a positive reply to a question on whether they explained the “ invert and 

Signifie y " rule in division of fractions or merely applied it mechanically, they obtained 
ificantly better results in mechanical and problem arithmetic generally. 


Thee n P o 
hese results of a number of investigations, though not absolutely concordant, may 


le : 
ad us to certain valid conclusions: 
If speed in a highly specialised task is the aim of teaching, the drill or mechanical 


method is likely to be superior: if, however, the children are required to transfer 

their knowledge and skill to new situations, the meaning method is much to be 
preferred. 

2. Mechanical training may be mor 
after the training period, but ifthes 
teaching is almost a sine qua non. 

3. When dealing with more complic 


c effective if the skill is required immediately 
kill is meant to be at all enduring, meaningful 


ated material and more difficult concepts, 


the meaning method is essential. However, with children of low intelligence, 
the meaning method may be too difficult to apply: in which case (if the skill in 
question mus! be mastered) one would have to fall back on the rule method. 

4. There is some evidence to the effect that children like to be taught meaningfully 
—although it must not be forgotten that the rote learning of material and the 
calculation of large num n be source of pleasure to many 


bers of drill sums ca 
children. ‘The pleasure, however, soon palls if the child is continuously at a 
loss to understand what he is doing—even 


if he is getting his sums correct. 
Ned generally, that the most effective method is a combination of both—the 
ng be introduced in a meaningful way, after which a reasonable amount of 

€, or drill, is desirable to gain familiarity with the new skill or principle. 

hae the infant teacher, however, the question still remains: what is the best method of 
ucing arithmetic to children? The evidence seems to point to the meaning method, 
ut we need to know how to explain something as basic as early number work, and 
Suldance is necessary on the rather vexed question of the use to be made of concrete 
Materials, 
oss Prior to Piaget's work, there was little known about the logical properties of numbers 
relation to the corresponding psychological development of number concepts. The 
ee of meaning could thus only be approached ina limited way. ctrl one 
fad ysed the logical aspect (cf: the “ unit-skills » approach, as exemplified in Bruecknet : 
ioe work) or, in the manner of the Washburne Committee, one obtained statistica 
ur of the levels of skills at which children were capable of performing given opera- 
> under given conditions of teaching. Neither approach offered much insight into 


am yen and developmental aspects of number d prred E nnn their 
.PP'icabili . sally w ve think of individua ifferences, is 
imite we to teaching method, especially when w d 


Anm . -— ible, in the first and second 
nsible adaptation of Piaget 5 princip ; »i ; iei 
Years of school life. e^ provide a « yich num p^ : p cand eue z 
* research findi If oportion at least of these are 0”, nd 
^h findings. a prop d. however that these experiences should cover the 
> 


uc 
h the better, It must be stressed, 
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areas of number operations which Piaget analysed, i.c. conservation-producing activities, 
matching, seriating, corresponding, additive- and multiplicative-compositions and so o 
It is useless to prescribe such activity for a stated class or year level. The goal is stag 
three understanding " whenever this may be attained. After this, the MC 
(meaningful) approach to specific topics—addition, division, etc.—is indicated. A 
proportion of drill will depend upon such things as the nature of the task, the intelligen 
of the pupil, the aim of introducing the topic and the desired length of retention. 


Piaget explains the development of mental structure as involving, first, the activity 
of the child in his environment. This implies that children need much concrete expert 
ence in manipulating objects. Thus, school work which demands excessive abstraction 
before the child is ready will only puzzle and frustrate him. On the other hand, as this 
is only a stage in normal development, “ spoon-feeding ” by restricting the child to simple 
apparatus for too long may inhibit the development of the formal operational stage. 


It is worth mentioning also that Van Engen, in an analysis of meaning in arithmetic» 
comes to the conclusion that action-experience is an essential prerequisite to the develop- 
ment of meaning. He derives the conclusion from a consideration of semantics and eU 
rent meaning theory: meaning is acquired only when the symbol of an act is tied opem 
tionally, i.e. by * doing ", to that act or event. This theory springs almost entircly fron 
logic; nevertheless, its educational implications, in this respect, closely parallel those 
following from Piaget's findings. 


3. The Place of Concrete Materials 


It was noted earlier (p. 19) that, contrary to some “progressive” views, indiscriminat? 
enlivening of number work by means of concrete materials may actually be harmfu rn 
the development of number concepts. In the introductory chapters of her book, yan 
subjects the whole question of the value of concrete materials to a searching anali 
Her point is that it is just as “ abstract 7, from the child's point of view, to present * 
with a picture of 4 bunnies and 3 bunnies (= ? bunnies), as to teach him by rote : id 
4 +3 = 7. What have bunnies to do with units ? The important thing that the chi 
has to learn is the relation between 4 and 3—which “ bunny-learning " will tell hi a 
more readily than rote learning. Churchill quotes a classic example of this sort of Ww 
She was visiting a classroom where the children were playing a fishing game. The d? 
were made of blue and pink card, each fish bearing a number. When a blue fish P a 
pink fish had been caught, the total score was to be added. Brian, aged five, caugh! y 
3 and a 5, and when asked by the teacher how many he had caught, he replied; a 
This was not the “ right " answer, as the teacher tried to explain. ut 


In a recent survey conducted by the N.F.E.R., some incidental information pu 
teachers’ attitudes to concrete materials was obtained. There were great diverge? n 
in viewpoint—some maintained that concrete materials should be used only when amd 
tial; others that they baffle the child, that he should be introduced to the abstract 9" 4o 
of mathematics as soon as possible; while yet others regarded them as quite essentia at 
arithmetic. Obviously, not all the teachers were thinking of quite the same thin& yd 
there is, even so, a valid difference of opinion about their worth. This difference E js 


; eee 23 iie 
well be due to a failure to make the distinction noted above between material wht 
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Concrete, but essentiz - t hat whi ee reti: 3n 
e, ssentially non-ma matical, an Ww ncretüsr 
nor 
[o themati 5. d d tha ch is a “ conc ng of the 


Properties Š 
haere pes aem i page In this same study, a comparison was made between 
SOtléwhat Jes bea oyed a great deal of concrete material and those which used 
tested on fechar i E hen no significant difference in scores when the children were 
result points ie nna pro lems arithmetic at each age level in the junior school. This 
advantageous: T Mig quss that the use of concrete materials fer se is not in itself 
reports that er sra made of them seems to be the important thing. Ives 
readily camer T ee ing of backward and emotionally disturbed children was most 
even very dull childr y material (Stern) which made concrete the structure of number: 
simply not att 9 xoa could acquire certain ordinal and cardinal concepts which were 
Aaea] a ap le by children taught with the more usual matchs 
children nie n the other hand, Williams h 
mechanical ^. tend to use such material merely as 
» à manner as the counting of the traditional cowrie shells. 
Ms pa sac that concrete materials may be abused is suggested in a study 
infant te urray. She investigated the use of concrete materials in four Scottish 
years in the 8, and found that when the children were tested during the first. and second 
use of con cba school, those who had been introduced to arithmetic va the extensive 
and she cone pe materials performed ata considerably lower level in mechanical, problem 
the &llecta. arithmetic, than thosc who had been trained with little concrete material, 
s of intelligence having been partialled out. 
ar that the aim of number 
ers and then to apply this to numerical processes, 
Past practice in the infant school has possibly 


reverse F 

gain u ^ this. By constant repetition of number processes the child, it is hoped, will 
nr erstanding of number: a hope, it may be added, often realised in the case of very 
ght children. We should expect then, that materials providing experiences which 


urt x s A . É 
in pt numerical understanding should be of great value: those which simply put drill 
a presumably more pleasant form are of more questionable help. 


Pa Of the former kind, there are first those suggested by the activities which are pre- 
quisite to number understanding —matching, se Churchill suggests many 


such riating, etc. 
e n NE in her thesis, as also docs Williams in the article cited earlier. It may well 
» too, that the success of ^ social " projects is not they are adult 


situati so much because 
these in miniature, although they would appeal to children for this reason, but because 
Ping, for example, gives experiences of one-one correspondence 


sweet (one penny for one 
et); Dd : s : 
); both weighing and measuring emphasise conservation, the cons 


; d more backward 


tick-counter types 
as noted that younger an 
an aid to computation, in as rigid and 


O : gt - 
und wi psychological grounds it is cle education is to procure 
in P mers of the meaning of numb 

anical and, later, problem form. 


tancy of the unit 
luable activities and materials can easily 


and Fen 

e des dfe, proper; and so On- Other va c 

€vised by the teacher. The important thing is to provide equal opportunitics for the 
ell as the purely cardinal, to develop. 


„old children, who had not 


Often ne 1 : 
glected ordinal aspects of number, as W 
involving both these 


It is interesting to note that Gunderson gave seven-year 
and division, some problems 


Specifically iplication 
n ally taught multiplicatior "E 
À cesses. She d that when they fully understood the processes of addition and sub- 
action, they could, with the aid of concrete and semi-concrete materials (counters and 

4 licated processes of multiplication and division 


dia 
Ta a 
8rams), generalise to the more comp 


been 
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without any help from the teacher. Two things should be noted here: (i) if the children — — 
had been taught addition and subtraction by a mechanical method of following m 
they would not have been able to solve the test problems, and (ii) it is unlikely that they @ 

could have performed this feat of generalisation without being tied to re: lity, as it were 


by the materials provided—although a few of the brightest children were ible to solve the 
problems mentally. 


T 


There are more elaborate materials which attempt to represent the actual structure 
of the number system. The basic idea behind these is that the child, by manipulating 
rods or blocks in a systematic and controlled way, will discover for himself (under ? 
certain amount of guidance, of course) the meanings of number relations and number 
concepts generally. The two most popular of such methods are probably those devise 
respectively by Stern and Cuisenaire, in each of which both counting and measuring .. 
ordination and cardination—are systematically employed. The major purpose of thi: 
type of material is to develop initial understanding of relatively simple but basic conse 
although it is also claimed that their use at later stages in the junior school provides t 


P m 2 . . b ns. 
conceptual foundations for such topics as directed numbers, manipulation of unknow?» 
and so forth, in secondary mathematics. 


In Piagetian terms, one could say, firstly, that by manipulating the material himself, 
the child is gaining action-experience out of which operational concepts may develop: 
and secondly, this mode of presentation is in keeping with his conceptual level since the 
pre-adolescent is not capable of true formal abstractions. Thus, his perception of number 


operations symbolically structured by blocks helps him to grasp the particular concepts so 
represented. * 


There has, however, been very little research reported to date where the effectiveness 
of such material has been unequivocally demonstrated: the N.F.E.R. is aware of m 
lacuna and is initiating a large-scale investigation to determine what actual, piane 
value they might have. Such work as is reported, however, seems to bear out theoretic 
expectations. J. Miller, for instance, taught the 42 children in her experimental group 
throughout Grade II by the Stern method, while a control class of 45 children, with n 
same amount of teaching (1 hour each day) and using the same syllabus, were taught by 
traditional methods. By the end of the year the experimental group had surpassed HS 


controls in all portions of the curriculum, including purely factual knowledge, and ad 
E understanding of the number system is involved, e.g. place value and problem 
work. 


These findings are highly Suggestive, but the scope of the study is too restricted ^ 
make valid generalisations permissible. Karatzinas and Renshaw sent a questionna? 
to forty teachers who had started at Primary I level to use the Cuisenaire material B 
Edinburgh schools, While some were reluctant to commit themselves after only v 
year's experience with the material, the majority considered that they were achieving 
comparatively better results, that skill in the four rules was more quickly and easily | 
developed, and that the children found the rods more attractive than more usual type 4 
counter apparatus. In addition to this survey, a group of forty children who had - 
eighteen months of experience with the material were matched with a control grouP 


*It is no mere verbal accident that we talk of " seeing" a problem as of seeing an object. 
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thirty-ei = 
y-eight childr 
fractions tests eii bue had been taught by traditional method 
It was found that in e of the Schnonell Diagnostic Arithmetic Tet ors ig simple 
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added that when it comes to the practical question which 
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face 
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a ~ e e 3 
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Introducto 
ry 

The teaching situation (as thought of in 
volves a. relationship between adults and 
ficant? Should every pupil have the 
fits or greater benefits come from the _ 
) under the direct guidance of one 


pet matter of perennial interest. 
children hs formal schooling) involv 
Undivided atten Is the size of the group signi 
assembling of tion of a teacher? Can equal bene 
adult? several children (or many children 
Its answering must 
vailable—whether financial, material or 


atment of the topic has passed through a 
c conditions in different centuries“ 


JS d Sad l À 
C question invites consideration of educational purposes. 


Obvio: 
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pasend be determined also by the resources 2 
al. Itis, therefore, not surprising that tre 
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er fs 4 

and in am phases, varying to some extent with economi 
ifferent countries and closely related to the prevailing undertoncs of contemporary 


educati 

at : : 

rst emo discussion. Like many other areas of educational research? the field- was 
red by the philosophers. They directed attention to some of the ideals of effective 


Carni 

ng & M n ONT 
Cars; g and offered certain suggestions. Echoes of their arguments still linger in our 
i d in the last few decades from such theoretic 


but a 
iscussion i oec progression can be tracee * 
Called * hrough carly efforts by psychologists who used the methods of what was then 
tests, t experimental education’; tO controlled comparisons with the use of objective 
» to more skilled analysis of test re ly, to fuller recognition of the 


Complex; 
€ H B H " . * 
5 Hus xity of the teaching situation 4 des and relation 


sults and, more recent 
nd the part played in it by attitu 


I, 
These 


Phil 

o zani : 
Sophic Discussion 

socke’s 


approach. 


istic of the theoretical 
schools to L 


Liv. i 

e oa disagreements are the chief character 

Istrust "a Comenius’ plea for the assembling of large numbers in 
of every form of public schooling- 


« that it is not only possible fo 


Tang 
r one teacher to teach 
also essential; since for both the teachers 
system. The larger the number of 
he teacher will take in his work .. +3 
asm that his pupils will display. 
ber of companions will be pro- 
leasure to all to have com- 
assist one another.” 
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I maintai ; f 
Sever: aintain," said Comenius, 


hendred scholars at once, but that it is 
Pupils tha pupils it is by far the most advantageous ' 
And the ‘es he sees before him the greater the interest i 

the cener the teacher himself, the greater es 
Uctive Scholars, in the same way» the presence gm werde 
anions not only of utility but also of enjoyment ( or give m 
S in their labours) ; since they will mutually stimula 
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As if in direct reply to this came the rejoinder of John Locke: “ Let the game 
industry and skill be never so great, it is impossible he should have fifty or an hundr d 
scholars under his eye any longer than they arc in school together; nor can it be esp 
that he should instruct them successfully in anything but their books. ... Till you “A 
find a school wherein it is possible for the master to look after the manners of his saglar 
forming their minds to virtue you have a strange value for words when, 


: ^ ; M em 
preferring the languages of the ancient Greeks and Romans to that which made th 


foe : 29 5 zs ra 
such brave men, you think it worth while to hazard your son's innocence and virtue fo 
little Greek and Latin.” | 


Similar diversity of viewpoint is to be found in the 1945 challenge by W. C. Bagley 
he economic use of inspired teachers and for the encouras 


Opinions of Teachers and Pupils 


r Ri of this discussion com 
thes me Sle ha gi cepa diversity of viewpoint is, however, reporte om” 
Mn oai published statements which proffer a record of the collected € scs 

;chers and pupils. Teachers on the whole appear to believe that large clas s 
are exhausting, a cause of frustration, and a reason for failure in basic subjects such ie 
reading or arithmetic, In contradiction to this, some find larger dase more interestiD? 
and stimulating; and pupils have recorded the view that a greater variety of opinio? 
can be obtained in large classes and that larger classes foster more self-reliance. 


2. z ; vers 
es from parents, administrators, or philosophic die in 


reduction in the numbers described as 


» for example, a 8r? 
lowering of authorised and of actual e 


€ > x : s. the 
large? and this has run roughly parallel with the 


estern Europe and 1? 


"The study of the reasons for this change in viewpoint fall in the field of the history of ewealon and no attempt is made to deal wit? 
them here. * R e : 
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e, a consensus of opinion among teachers 
was expressed in favour of groups of not 
ber considered desirable was of the 


U H 

poe of America. In 1929, for exampl 

mise me d whom had classes of over forty) 

Biden? an cal to forty, while in 1939 the num 

that tin a By 1949 (when the median was nearer to thirty) many teachers agreed 

groups of thi B vis of cleven to thirteen were too small for efficient instruction, and 
rty-two or thirty-three were too large, the ideal might usefully be set at about 


five-and- 
sizes ee quite irrelevant to this is a careful study of sub-groups of different 
small groups w F class 1p. which it was reported that greater enthusiasm for work with 
highly co as ound among the more inexperienced teachers and among students 
ncerned with their own fears and anxieties while non-authoritarian instructors 
stimulation of the larger groups.) 


of full 
er experi : 
experience set more value on the intellectua 
& 


Co; " 

nnotation of the Term * Class? — 

zs w 

all such argumentatio 


be defined as the num 
t—Uusually under the 


n has been the varying connotation 
ber of pupils who regularly meet in 
direct guidance of a single 
d undoubtedly carries this meaning. Where 
Single-teacher eth owe! o doubt the inclusion of certain 
fo Tafer t er schools and it is rarely indicated whether the word class? is then taken 
number a the number of pupils under the exclusive supervision of onc adult or to the 
pupils of a particular grade or age-group within the larger unit of the school. 

e in larger schools at 

i uite customary for 


At the primary stage itisq 
dult for all or most of the subjects 


stage some degree of specialising 
do not accept r! 


of Mae rs rera cu 4 in 
xpo dae lary tie 
teacher °: i p er and instructional uni 
surveys row in most reports the wor 

i cen extensive there 1s, however, no reason t 


The signi 
ies : i 
significance of the term also varie: tie 


different stages i 
at ane m in the educational process. 
of the inn ine a group of pupils under the charge of onc a 
is usual: ant or the junior school, while at the secondary 

; and at the tertiary oF University stage teachers 


Work i 
in more than onc field. 


c E in itself has p 
tended to Mg sizes; and it may en 
younger n less vocal on the issue of class size than 
ollowed b ildren. Differences 10 

y greater variations as betwee! 


at th 
es : 
monly erri and the tertiary Stag i 
Such a ollowed by marked differences in the sizes of the groups electi : 
E às music, art, classics, OT science in contrast to groups following prescribed courses 


Jh eerie 
rtain other subjects. 


robably some bearing on the attitude of teachers towards 
University teachers have 


for the fact that 
leagues whose work lies with 


lso tended to be 
hose of another 


dual realisation of the 


Teaching Load 
d furnishing buildings 


cussions there has come a gra 


com = a development of these dis r à 
in , P exity of the administrative issues involved in both planning an i l 
Ina classroom ofa given size à group of little children 

of adults Their output 


f adolescents OF v ) 
from the point 


In whi i ak 
ich teaching is to take place. 
be less exacting 


req : 

. quin 

in Waites less space than does the s 
en exercises is also less voluminou 


ame number o 
s and appears to 
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of view of the time required for its marking. For reasons such as these it has often au 
assumed that classes at the primary stage may justifiably be larger than classes at t 

Te Pe d time certain changes have taken place in interpretation of the teach me 
process, and at all levels there is now more doubt as to the effectiveness ofthe teacher : d 
as an instructor or lecturer attempts all the time to command the attention of all behol a - 
“ When I do ope my lips let no dog bark," is no longer supposed to be a typical aE ee 
of a teacher’s point of view and the dreams entertained in the 189o's by Search, Ri 

and others as to the possibility of more active co-operation in learning on the part 


pupils have been followed by the administrative proposals of the 1930’s and the new 
buildings of the late 1940's and the 1950's. " 


Associated with this is the fact that man 
size have themselves been contributory to a 
teacher's ‘load’. It is now, for example, 
merely the number of pupils in a class but all t 
or indirectly to a teacher’s 


y arguments about the significance of a 
more realistic awareness of the nature 0 : 
frequently admitted that this includes no 


1 to 
rences as the character of the subject t 
be taught, the number of class-periods of instructi 


" : t 
5, the extent of. overcrowding in classrooms, the amoun 
quired, the adequacy of the tea 


total number of Pupils with whom the teacher has to make contact. All these are 
variables in the teaching situation from an administrative point of view; and to an 


increasing extent argumentation is turning to them in contrast to an earlier preoccupatio? 
with the issue of class size. 


IL. Research Studies 


ass size is, however, in marked 


more theoretic approach. Most Investigators started from the presupposition that 82 


a significant determinant of the degree of success achieved pr 
teacher. There have been many investigations; but, with few exceptions, it has He 
to be reported that, under typical conditions, class-size in itself appears to be an unimpor 
tant factor. The benefits of small classes, though commonly taken for granted 
theorists, are as yet largely undemonstrated in the pages of accredited research reports 
This conclusion has been reached at every level from infant-room to University 


lecture-theatre. It has been formulated in relation to many subjects; and it is supporte 
both by test results and by assessments of vario 


Available evidence is difficult to i 
of opinion as to what constitutes 


group and what should be described a5 ^ 
*small' one. Methods of reporting research 


` ‘on 
findings also range from incidental mento. 
er purposes to deliberately-designed expt! 
tical techniques in the treatment of results. 
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Early Psychological Studies 
Th A Tuia : 
NS de hernia ia which can be said to fall within the field of educational 
reasons for the wide y is im one carried out by Rice in 1902 as part of his enquiry into the 
given, Using oec * ences among pupils to which attention was then beginning to be 
iir the repanse cf s y- Ii group tests of arithmetic he sought to relate variations 
10 to 14) to differ me six thousand children in grades four to eight (ages approximately 
asdthenetic ge in the size of the class, the number of minutes given to the teaching 
lome Pi ceci ie. —— employed, the age of the pupils and the nature of the 
log, thene- was a | : E e conclusion reached in each case was that, contrary to expecta- 
examined, s a lack of direct relationship between success and each of the concomitants 
du edes for regret that in the cas 
Class was eH > but his conclusion is quite unequivo 
lowest! ig aan in the highest six schools than it was in 
that stantis crage achievement) and the classes were except 
1 at the lower end." "- 
tests a E of the same experiment in 1903, using a test of language instead of 
metic, Rice reached the same conclusion. “Tt has always been supposed 
nfluence on the results. But 


that t A 
dic size of the class must necessarily exert a powerful i 
gation showed that there was no relation between the size of class and the results, 


that s 

. lat so - $ 

in the Mic of the best work had been done m the largest classes, and some of the poorest 

Of size fete classes.” These findings attracted considerable attention and the topic 
class took its place among other contemporary studies of the reasons for scholastic 


Success and failure. 

the hes mn productive period from the point of vie 

Writing i after the first world war—the 1920°s and the early 1930’s. Butsch, for example, 

Studies a 1934. mentioned two hundred and five references to one hundred and eight 

in 19 $ cited by Irwin in the years from 1900 to 1932; while Otto and von Borgersrode, 

to aa , reported a total of two hundred and sixty-seven studies which it was then possible 

Probable Not all of these documents are now accessible and in some instances it is 

i € that the differences between groups of different sizes were so small as to fall 
hance. 


Within * 
the limits of those which might hav 
y study is 0 


e of class-size, Rice did not publish details of the 
tal. * The number of pupils per 


the schools of City VI (next to the 
ionally small in the school 


w of research appears to have been 


e occurred by € 
ne carried out by Dawe in n 


hirty-three kindergarten pupils arranged in sev 
Cen r to forty-six- Their recollection of a story which had 
i S gi to them was tested by questions on the following day; but no demonstrable 
Position «= were discovered either in relation to the size of the group or to the sitting 
9n of the pupils in relation to the teacher. A further study with the same number 
Size of groups but involving grouP discussion showed, however, a difference 1n favour 
€ smaller groups in the percentage of pupils taking part in the discussion, the number 


of i 
childr : er child. There was no attempt to 
: en who spoke and the number of : $ 

i 3 i n the larger groups a cared 
f'these differences: hildren 1 ger groups app 


fi conversatio! mount they learned ina 
or 


affected. 


Hi à : j 
Mm rave of a careful earl ine schoo’ in 
groups vas with four hundred and tł seventeen 

arying in size from fourteen 


Seria significance o 
Ore for had fewer opportunities 
mal lesson had not been 
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A contemporary enquiry by Miller into efficiency of instruction in High School 
Physics showed a similar absence of any appreciable effect on learning among much older 
pupils with groups varying in size from three to thirty-one. - (In this, again, no informa- 
tion was given from which the significance of any differences could be calculated.) 

More adequately controlled experiments with the use of objective tests are reported 
in surveys of research studies in the early 1930’s; but in many cases in these also no 
attempt was made to report findings except in terms of percentages or averages—without 
fuller statistical treatment of the results. " 

A summary of the recorded conclusions of the less accessible of these carlier studies 
may be of some interest. : so 7 


Table I 5 


A SUMMARY OF STUDIES ON CLASS SIZE 


NUMBERS IN 


DIFFERENCES 
CLASSES 


| er 
————- SrAGE AUTHOR Significance Significance not SUBJECT 
Large Small AND DATE reported reported 
44 20 Secondary Tope, Medium & small English 
34 School 1924 groups slightly 
better 
104 36 College Taylor, No difference Psychology 
1929 
44 23 High McGuire & Mediocre pupils Plane 
School Hudelson, did better in Gcometry 
d 1930 large class 
70 35 High Davis & Small advantage History 
School Goldizen, to large class. 
1930 
= | 
51 20 or High Smith, Small class su- English 
21 School 1930 perior in letter 
writing. Large 
" in reading, etc. 
80 20 Brooks, No difference English | 
1930 Composition 
55 30 High Bloomfield, No difference History 
wp School 1930 
105 27 and College Beauchamp, No difference Education 
45 1930 
336 8 College Hudelson, Large superior 140 experi 
(largest) | (smallest) 1930, 1932 In 50 per cent. ments with 
s of experiments. groups O' 
Small superior differing 
in 5 per cent. of size. 
experiments. 
150 36 and College Remmers, Large slightly Psychology 
> ` 40 1931 better 
40 


> ri ei le, a a c 
a -- 


— 


—— 


Tal —A su 
ble I—4 SUMMARY OF STUDIES ON CLASS sIZE—continued. 


NUMBERS IN "Je 
CLASSES DIFFERENCES 
———] 
: SrAGE AUTHOR Significance Signifi 
Large E AND DATE reported Eeport ae Supjecr 
40 20 Grades Whitney & 6 per cent. in 
I to IV Willey favour of small 
> 1932 class 
E 27 High Holy. No difference ns 
g Holy, English 
38 29 School 1932 = 
i29 35 College f Raths, No difference Biology 
- 1933 
150 40 Grade VI Stoddard, Large gained Science and 
1934 more Music with 
Sound 
Pictures 
d 22 College Hand and No difference Business 
- 25 Smith, Training 
1934 
39 11 High Dalthorp, No difference ee ee 
eres | School 1934 k omposition 
Over Less High Baker, Knowledge of English, etc. 
35 than School 1936 pupils slightly F: 
25 better in small 
Ts 
tH exe Less Primary Newell, Teachers of 
n than 1943 small classes 
30 25 more inventive 
and more wil- " 
ling to try new 
ractices. 


. 


Mose Skilled Analysis of Test Results 
, — Illustrative of the difficulty of arranging controlled experiments 15 à study by Jensen 


à i i i f from ten 
n Which one hundred and eighty-five boys and girls were arranged in groups of fror 


t Seventeen (the small classes) and from forty to forty-eight (the large us bi 
Upils were paired on age, on an inte 


ucl i S test in algebra. 
]ligence test and on a à 
d im msclves pre 
fe Cn taught for a semester by teachers who cach used the methods they the P 
Tr a 
des Retesting at the end of t 


i ile it s imilar mean ains in à 
hat time, while it ipud si ^ e E ox 
Sroups, indicated also more significant differences 1n the smaller gro 

Supe: a g 

f EE lasses O 


i r dif- 
m i ver their peers 1n the large classes. These 
tences Were pis d rige as to fall within the limits of those e. In dm 
ted b d aera it is worthy of note that the pupils i d 5 phe 
Sting and that rivalr “between large and small classes was m cas = Doe 
w than meny the ant of size obviously formed part of the exp 
-= i in whi ing nearly two thousand 
» recent tudy ofa different type is that of Spitzer m w hiet, Cane i ie 
Misi grade m and e seventeen hundred pupils in 87? : 


7" 


(with calculation of the significance of the differences of means) was made between one 
hundred and five classes whose average size was about twenty-two (the small classes) and 
forty-three classes of thirty pupils or more (the large classes). The tests employed were 
the Iowa standardised tests of reading, language skills and arithmetic skills and the classes 
tested were deliberately selected from both large and small cities in such a way that it 
could not be said that the larger classes were predominantly in the larger places which 
might perhaps have attracted the more capable teachers and whose level in equipment, 
buildings and supervision might have been higher. 


After extensive analysis of test results it had to be reported in this series also that no 
significant differences were found as between the two sizes of groups although slightly 
lower scores were made by the smaller groups in language skills and slightly higher scores 
in arithmetic and reading at approximately age nine along with slightly higher scores in 
arithmetic by the larger groups at about the age of twelve. 


Findings Incidental to Other Enquiries 


Not dissimilar findings are recorded as incidental to another study in Maxwell's 
report on the 1947 Scottish Mental Survey in which a test of general mental ability had 
been given to all pupils aged eleven years. The size of the class was in this case defined 
as the “ ratio of pupils on the roll to the number of teachers "; and in general it was found 
that while children with the highest average test scores (38.09) appeared in the very small 
schools with fewer than twenty pupils and in the very large ones with more than nine 
hundred pupils (37.97), the highest average test score, when classes of different sizes were 
considered, was that of pupils in classes of ten to nineteen children (38.11). Next in 
order to this came the averages 37.21, 36.46, 36.32 and 36.12 in classes of sizes twenty to 
twenty-nine, one to nine, thirty to thirty-nine, and forty to forty-nine respectively. ‘The 
significance of these differences was not reported; but it was added that although a few 
schools with a ratio of more than fifty pupils per teacher were recorded for the cities there 
was no indication that these pupils were significantly better or worse than the others in 
test scores. There was also no apparent relation between test score and the number © 
schools previously attended. 


This evidence as to the superior scores made by pupils in the very small schools 17 
the more remote rural areas may be compared with the findings of another report from 
the Scottish Council for Research in Education on the testing of pupils of average age 
twelve and three months in some two thousand four hundred schools (Mowat). In this 
study the highest average quotients in tests of Intelligence, of English and of Arithmetic 
were obtained either by schools presenting fewer than ten pupils for admission to secondary 
schools (those in Arithmetic) or by schools presenting more than thirty pupils (those in 
Intelligence and English). The differences between these and the scores of pupils !? 
schools of medium size were large enough to be significant. Information is not here 
available as to the exact size of class in each case; but in the circumstances of the testing } 
was known that the schools presenting fewer than ten candidates were for the most P? 
the small schools in rural areas while those presenting more than thirty were schools with 
large classes in urban areas. 
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More relevant to the jon i 
Ss p question of the direct di i ith si 
in ener pak pci obtained* by the National camur e po rpm ie 
Using m a es from a sample of more than four thousand pupils eau d 
» Coa on a € perd (fifty words) and a iibi d aces ism 
sani S ale results in classes of less than twenty with i f 
vest E E the grounds of the higher average scores mie cem 
Wc a Gc nE of two to nineteen (53-33) as compared with those in classes of 
and fifty to fif aren (51.70); thirty to thirty-nine (50.33), forty to forty-nine (51.28) 
ag dum - nig ut (50-75). Analysis of variance indicated a significant relationship 
uns Mee — o small classes and the type of school attended. When, however. 
of Vüsinnee eux comparison was made as between one size of class and another, analysis 
average = en pos there was not, overall, any significant difference between the 
asociate wit] Pimp at pupils in classes of various sizes in these two tests.] This is 
ith the figures obtained for classes of forty to forty-nine and those of classes 


of thirt : 
to r i , ve ie ? 
ain y thirty-nine where the difference was significantly in favour of the larger 


ading ability in a sample of fifty-one primary schools in 
verbal) mental abili tg he results of tests of reading-comprehension and (non- 
Seven to ees ati pen to rather more than seven thousand pupils of ages 
significantly ass a orris). Good reading attainment was found to be to some extent 

erate md a ssociated with large schools, superior school buildings, urban areas, deli- 
early tuition in phonics and classes with an unfavourable pupil-teacher ratio 


large classes), 


Not dissimi : 
dissimilar findings came from an 1n 


informati 

na : . or 

Platone. collected in bricf visits to fifty schools 

ship between level of attainment, class-size and informal methods (Kemp). The 


ast t S 

p m dud were also studied ina year’s experiment in the teaching of reading by a 

hon-readers method (Daniels and Diack). In this the experimental class of forty-four 

Pupils of ái was contrasted with three control groups of twenty-five, twenty and ten 

gana rinde, reading ability and similar home background. At the end of the year 
superiority was shown by the larger class along with greater independence of 


attac 
ack on the part of its pupils. 


Another type of indirect approach to the same problem of class : 
a reduction in class-size from thirty-seven pupils to 


by 

& E . B 

' à study of Lundberg in which 4 7 ) 
ith past records in the same school and in rclation to 


hirt 

y i : ; 

‘ty pupils was (in a comparison W : ; : 
ated to have led to an improvement 1n achieve- 


Natio. 
inst i norms on the tests used) estim i pe 
eri attendance, in behaviour and in morale. This may usefully be contraste with 
Sonalit nsive comparison of scores in standardised achievement test of ability and per- 
29.5) Y administered in a city in Southern California (average size of class in Grade HI: 
and in British Columbia (average size: 38). In both cities scores Were well above 
pared favourably with those from 


nati 
o. p" : 
nal norms but those from British Columbia com 


a. further inquiry into re 
provided evidence as to t 


r scope in which in 


vestigation of much smalle: 
there was some indication of little 


-size is represented 


'ation Committee Survey (personal communication). 


a 
Pig 
‘Zeon, " 
; D. A, : Data on Class Size obtained from the Population Im 


Hent 
ola, 
i D.M. E. Personal Communication. 
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South California (Wilson). The significance of the differences was not, however, indi- 
cated in either of these studies. 


Once again, therefore, it has to be said in the light of such incidental enquiries that 
class-size in itself does not appear to be a significant factor in achievement; and further 
support is lent to the earlier generalisations of Rice, Butsch, Otto and von Borgersrode 
that the secret of the difference between the success of onc teacher and another must be 
looked for in something other than the mere size of the group under tuition. 


Fuller Recognition of the Complexity of the Teaching Situation 


Attempts to take account of other complexities in the teaching situation may be 
illustrated from Eastburn's extensive experiments with three hundred and sixty cleventh 
grade pupils arranged as one class of sixty and two classes of thirty at each of three ability 
levels in English and History (the size of the groups being reversed for the two subjects). 
These boys and girls of about the age of sixteen were initially matched by age and sex 
on a test of mental ability, on objective tests, and on their teacher's ratings. Each 
teacher took both large and small classes and followed the same type of teaching pro- 
gramme with each. At the end ofa year, re-testing showed that the average scores of small 
classes on objective tests did not differ significantly from those of large classes in either 
English or History on the lower level and the upper level or in History on the middle level; 
but scores were significantly higher in the larger classes in English at the middle level of 
ability. A test of attitude given to all the classes showed no significant differences, and 
among the teachers who had taken part in the experiment there was no unanimity of 
opinion in their agreement with a list of the arguments commonly offered for and against 
large classes. Class size had no appreciable effect on disciplinary problems at any of the 


three ability levels; and the amount of inattention observed bore no relation to the size 
of the class. 


In a second experimental study a year later, it was arranged that the same three 
teachers (with the aid of a secretary shared amongst them) should each take five a 
of fifty pupils for English. The pupils were matched with pupils in the large and sm 
classes of the previous experiment; and the findings again threw doubt on the assumptioD. 
that pupils of lower ability should necessarily be taught in smaller groups than those 9 
middle or upper ability. In the case of one teacher the learning of the five large classe 
was not significantly different from that of the groups of thirty in the previous year. with 
the second teacher the large classes did significantly better than the small classes at the 


middle level and equally well at the upper and lower level. In the case of the thir 
teacher there was not a significant difference in achievement. 


A somewhat similar enquiry by Cammarosano with young uridergraduates in the 
field of the Social Sciences also contrasted groups of sixty with groups of thirty and shower 
comparable care in initial matching and in the covering of the same syllabus by the ne 
professors over a full academic year. The results for tests for ‘command of subje " 
matter’ and for ‘interest in public events’ showed no significant differences in cel 
scores in large and small groups; but in a test designed to estimate skill in applying pri 
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ciples the s 
tudents fi i 
large rom small classes in Sociol id signi 
ge oes $ ; iology did sig 
large an Ss while he den d'ür cem du ade better than those from 
s taking Economics or Political g antly affect the response of th 
attempt was made to di onca Theory. In extensive interviews i i H 
hearing, ventilatio o discover the opinions of the students on such N buc ei 
8 ation, opportunities fo i i i che. 
groups d " r questions, discussion and i : 
Eappeus] m ave b : , nd consultation, the large 
la n : ave been as satisfactory as the small ex : s 
A s r except for some com: lai 
establishing in us om teachers, on interview, expressed awareness of pane = 
discovering special diff is large groups, in enlisting participation in discussion and in 
Bilino fir a al difficulties among students (becau f th i 
ee r ause of the presence of an assista 
ee but they estimated that the time for marking papers, etc E 
y twenty-five per cent. less for one class of sixty than for two classes of thirty. 


In a 
a nother 7 wi D VI y 
study W ith nearly two thousand somewhat more senior Uni ersit stu 


dents 

Bo compared the efficacy of lecture groups of one hundred and eighty to 

Genere] cem students as compared with smaller sections of thirty to sixty in the field of 

not EM. Again, thc conclusion had to be that measurable differences were 

Sine De Y signi ficant; and that the impersonality of the larger group did not lessen 
iveliness of questioning or the will to learn on the part of the larger groups; 


Nor did it r s 
d it result in discernible gaps in their knowledge. 


R 
esearch in Progress 
nces of size of groups but with dif- 


re of an important long-term study 
Patterson and by 


to study not only 


Willi ' ; > 
illingness to experiment not only with differe 
stants is a featu 


fer a 
recently s use of non-teaching assi 

omine iere in Jefferson County, Colorado. This, as reported by 
Nr Pli icm in that it proposes over a period of five years ) 
Pupils AES a etween groups of ten, twenty, thirty-five, sixty and seventy High School 
and without es subjects, but also a variety of combinations of teams of teachers with 
certain learni erical assistance. By this means 1t 1s hoped to test the hypotheses that in 
are suitable ay situations the number of learners 1$ insignificant, that differing techniques 
Situation is or groups of different sizes, that when certain techniques are used the learning 
With larg s unaffected by building facilities, that the morale of teachers working in teams 
and th ge groups is higher than that of those who work in isolation with small groups 
at the problem of the shortage of qualifie 


Provisi d trained teachers can be met by the 
is k ; 
ion of non-teaching assistants. 


h teaching techniq 
a study in W 


with differences in measur- 
to the teaching of geo- 


ool two groups of seventeen (the small 


able “omparible concern wit ues as well as | 
metrical draws S characteristic of hich in relation 

Classes) rawing in the first year ofa secondary sch 
&roups and two groups of thirty-four pupils (the large classes) were compared. All four 
es Han matched for general mental ability and for age. The teacher, the classroom, 
Yllabus, the equipment and the time were the same for all; but one large group and 
sociometric choices and in the other two 


One 
s ; : 
grou mall group were seated according to their ) n 
thy, Ps no account was taken of the pupils’ preferences and friendships. At the end of 
SC terms, standardized tests showed no significant differences 1 attainment according 

) but there were significant differences 


to the s à 
€ size of the groups (using analysis of variance 
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in the means in favour of the sociometrically-seated groups not only when each group was 
compared with another of the same size, but when the large sociometric group was con- 
sidered against the small non-sociometric group. : 


IH. Other Contrasting Fields of Educational Enquiry 


In contrast to all this scarcity of evidence that class-size is in itself significant, mention 
may at this point be made of the findings which have accumulated in recent years as to 
the differences consequent on different types of climate in the teaching situation. Changes 
in this are known to have been effected without change in the number of pupils under 
instruction. They have been recorded at the primary level (Shimeld and Waite) and 
at the secondary level (Rowe) and in both controlled and uncontrolled situations. 


Pupils respond differently to different teachers. The quality of their learning varies 
with the different approaches which can be used by the same teacher. It is modified 
also by changes in the type of school organization (streaming or non-streaming). It is 
altered by the encouragement of more spontaneous participation in group ‘activities 
(competition or co-operation). It is transformed by changes in the self-picture of the 
pupils (by increases in their self-confidence and self-respect). 


The differences to which attention requires to be paid from the point of view of those 
aware of the findings of educational research can therefore now with some assurance be 
said to include more than the externals supplied by administrative enterprise in the 
allocation of teaching load, size of class, time available and the like. The subtleties of 
inter-personal relationships have also a part to play. A school in which participation and 
co-operation is encouraged on the part of the staff is more likely to be one in which both 
teachers and pupils will develop high morale. A classroom in which a teacher permits 
opportunities for independent learning through co-operative activities (with provision of 
material for some measure of self-instruction and self-correction) is more likely to sec the 
development of wholesome self-pictures and increasing ability to learn on the part of its 
pupils. 

This does not mean that class-size is a matter of no importance. It serves rather as ? 
reminder of the complexity of the teaching situation and of the supreme significance of the 
quality and the skill of the human being in charge of that situation. The size of class? 
has, with general approval, been reduced by law over the last sixty years; and discussion 
now centres on groups in the thirties and the forties, rather than the nineties or th 
hundreds. The protest of teachers against ‘large’ classes has been observably most 
vocal in periods of expanding enrolment—the 1920's and early 1930s, the late 1940'S anc 
again in recent months when the * bulge’ in birth rate is beginning to affect the secondary 
schools. This protest is not to be disregarded. It merits attention in terms of the effect 
of a larger group upon the teacher's load—of overcrowding, of lack of equipment, anc ~ 
inadequacy of secretarial help in the cyclostyling of material and in the keeping of recor ^. 
In interpretation of the general trend of theoretical discussion, public opinion, T 
research evidence over recent decades, it can, however, be said that there is no justificatio” 
for supposing that a small class under the charge of an imperfectly educated adult © 
preferable to a larger class with a skilled teacher in command. In times of shortage M 
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teachers or i age 

as“ ve cer nde buildings, the mere addition of more adult * bodies ° to functi 

lined mpra ct ieee appears, therefore, to be less wise than p 

with Be ores ie ed kille teachers through other use of auxiliary Messen B 

indiai on provision of teaching aids designed for the encouragement f A 
peration of pupils busily employed in the furthering of hele annee 


Rice was fecli is Wi W: scussin: scientific mana 
as fe x i i i 
eling his way tov ards this when, in disc si g i i gement in 


education 

and eh cried report the apparent irrelevance of size of class, duration of lesson 
ivoje asa vos rte employed. Scientific management in schools is now known to 
(avis wel y the establishment of satisfactory relationships—of a situation in which 
S EIL E rs are aware that in some sense they are appreciated, that some measure 
the bite yar eem to them and that they have some understanding of the meaning of 
Woiking—ihe ae w Ey they are asked to co-operate. Good buildings and space for 
indiat eof E e of the most immediate group—are indirectly contributory to this as 
af ikaitienece um and appreciation from the more remote and impersonal ‘ organizers ° 
o ren al life. As only one of the variables in the teaching situation they cannot 
l0 learning S capire that conditions within the classroom will necessarily be contributory 
research i. n this there probably lies one of the reasons why, in the light of educational 
issue, C as not proved possible to confirm the hypothesis that size in itself is a definitive 
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URBAN & RURAL DIFFERENCES 
IN ABILITY & ATTAINMENT 


Introduction by F. Barr 

T is alleged someti i 

argued that this may | ally inferior to their urban contempora m. Often it is 

tducable apnd wis be due to a general all-round inferiority of the rural population in 
migration aie. be aught about by such causes as an unstimulating environment or a 
rural schools. fo i et families to the towns. Alternatively, it has been stated that the 
cannot do aeri Fiet of size, equipment, and the training or experience of their staff 
Bush Trew! or their pupils as the larger schools in the towns. 
it has been uF neses have led to a number of suggested lines of action. For example 
should be argued that a higher or at least an equal proportion of grammar school places 
of * abilit grund to children from rural schools as are given to urban pupils, irrespective 
of the us s iacu by tests. It has also been suggested that the teaching methods 
and that Smet ool should be changed to take account of a different kind of human ability 
More rife in S and urban groups need separate treatment. Indeed, speculation has been 
" It is "— ie one to the conflicting nature of the evidence than to its absence. 
ind Slo sacle fae ars e that administrators who have to decide on the amount and 

ave to deal A provision which should be made in town and country and teachers who 
acts. Even _— children from rural or urban areas should have a clear idea of the 
attainment ien important, in many ways, if such differences in ability and educational 
With them do exist is it to know the nature of other differences which may be associated 

and their likely causes. Educational policy and, what is more importan 


€ teachers? att t still, 
More c ce attitude and method in the classroom can then be based upon something 
i rete than vaguely supported belief. 
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the me 1932, indicated that there was little statistically 
Were iat of urban and rural children on the group verba 
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estigators found that it was difficult to generalise about difference 
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It was difficult, too, to separate areas of town and countryside because of their 
inter-penetration, and rarely was there a true indentity of conditions present. Racial, 
social and economic factors combine in a variety of ways and were considered by the 
Survey to have some effect on the scores, but it was difficult to match different geographical 
areas which had similar environmental conditions. This study concluded by noting 


that as far as Scotland was concerned there was no significant inferiority in the scores of 


rural as compared to urban children; indeed, in certain of the more remote arcas of the 
Highlands and Islands, there might well be isolated groups of people with higher than 
average ability. 

Working in Northumberland, Thomson found similar isolated groups of gifted people 
in some of the more remote Cheviot valleys. Lewis, who studied the incidence of mental 
deficiency, also adds his warning that only an impetuous person would conclude, from the 
contemporary data that rural inhabitants as a group generally are inferior in mental 
endowments to the inhabitants of urban areas. However, Terman and Merrill, working 
in America, disagreed, and stated that rural children are definitely inferior in general 
ability as a group to urban children and claim that this conclusion is reached by other 
investigators. It was supported by Burt. Testing in rural and urban schools in England 
he found twice as many sub-normal children in the former as in the latter. 

Post-war studies have tended to support the conclusions of Terman, Merrill and Burt 
rather than those of the Scottish survey. In 1947 a further survey was undertaken 1n 
Scotland and a ‘ follow-up ° of this was made in 1954. This time a small but statistically 
significant difference was found in the mean scores in verbal (‘ intelligence °) test score 
of rural and urban children favouring the latter, a difference, however, less than the 
average difference between boys and girls throughout Scotland. 

The 1954 ‘ follow-up ’ survey of Scotland studied the question in detail and examined 
the extremes of high and low scores. The investigators found that whereas 46.5 per cent- 
of high scorers come from the cities only 29.7 per cent. came from the rural areas. Con- 
versely, 55.7 per cent. of the low scorers came from rural areas as compared with 21.7 P^" 
cent. from the cities. 

A similar conclusion was also reached by Cross and Revell in Cambridgeshire in 1955 
They compared the performances of rural and urban children in a Local Education 
Authority’s secondary school selection examination and found that whereas the percentage 
of rural children in the lower scores exceeded that of urban children this majority beam 
progressively less until it was replaced by an urban majority in verbal scores (1.Q.) ° 


over 120. Table II 
CAMBRIDGESHIRE SURVEY, 1I -+ SELECTION TEST, 1955 
PERCENTAGE DISTRIBUTION OF CANDIDATES GAINING HIGH VERBAL SCORES 


VERBAL TEST SCORES | 
AREA - i = ——— 

109 and under 110+ 120+ 130+ (N) 
1. Rural .. es ul 50.4 30.2 13.3 6.1 (655) 
2. Urban .. a T 41.2 27.2 19.2 12.9 (739) 

Difference (Rural compared | 

with Urban) = m 49.2 F3.0 5.9 6.2 
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It appears that the difference in attainments between the rural and urban children 
is most marked in reading, a fact confirmed by the Ministry of Education surveys of 
reading reported in 1950 and 1957. 

Thus the consensus of recent evidence derived from a variety of surveys undertaken 
by different workers and using different tests in various parts of the country is that the 
measured ability and attainments of rural children are lower than those of their urban 
contemporaries, and that this discrepancy is somewhat more marked in verbal tests and 
in tests of reading than in non-verbal tests and tests of arithmetic. 


Incidence of Gifted, Average and Backward Children 


It is important for teachers to know what proportions of gifted, ‘average’ and 
educationally backward children there are likely to be in their classes. Similarly, 
administrators will want to know the proportions of these groups which arc to be expecte 
in their areas. Both, then, can provide suitable education accordingly. 

In the preceding paragraphs, and especially in Tables II and IV, some indications 
are given of the differential incidence of high scorers in the two broadly contrasted rura 
and urban groups. Other surveys provide similar approximate indications. Burt, for 
example, found that in rural areas there were nearly twice as many educationally sub- 
normal children as in towns. The 1954 Scottish Survey also discovered differences; for 
every 5.7 low scorers on verbal tests in arcas other than towns and cities, there were 2.7 in 
the cities whilst for high scorers the ratio was reversed: 3 : 4.7. In Cambridgeshire, 
over a period of ten years, 24 per cent. of the urban candidates in the 11-plus selection 
examination obtained Grammar School places but only 20 per cent. of the rural can- 
didates gained similar awards. ^s 

It seems from these results, therefore, that teachers and educational administrators 
may expect important differences in the numbers of good, ‘ average ’ and below * average 
children. Indeed, we may hazard the statement that the differences in the proportion 
of high and low scorers may be almost as great as 2 : 1 in favour of the towns. 


Possible Causes of the Differences 
(a) The Test Problems 


Most of those who have investigated the problem of urban and rural differen 
warned against the simple ascription of the apparent inferiority of rural children 
something inherent in the rural environment or the more ‘ stimulating? culture 9 
town. 4 

In a search for causes we must first call into question the nature of the instrume! 
of measurement used. It has, for example, been suggested that the tests themselves may 
be biased in favour of urban children who respond better or more quickly to them. 

One Local Education Authority was concerned about this problem and aske pan 
National Foundation to study it. The basic hypothesis of the enquiry was that if ur ig 
children were indeed more sophisticated in answering objective tests then one we 
expect the gain in score between two separate administrations of similar tests a y 
greater for rural than for urban children. This would result from the proportion? he 
greater increase in sophistication reaped by the ‘ unsaturated’ rural children over 
* saturated ’ urban children. 
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secon deorum : reasonable to expect that the improvement between the first es the 

results of this ex x " be greater in the case of the rural than of the urban children The 
s experiment, in fact, showed a slightly opposite trend. , i 


Table V 
NATIONAL FOUNDATION FOR EDUCATIONAL RESEARCH, 1958 
URBAN AND RURAL DIFFERENCES IN MEAN RAW cones 
BETWEEN TWO SIMILAR TESTS; VERBAL 8A AND 8B 


Mean Raw SCORE 
MEAN GAIN BETWEEN 


AREA 
| 8a 8B 8a AND 8B 
| 36.83 40.70 + 3.87 
S EE hl 
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later work. These remnants of a vigorous peasantry may have largely migrated by now 
to the towns. : 

The 1947 Scottish Survey paid special attention to the problem of migration. 
found that between 1936 and 1947, on the average, more children of under 11 years 2 
age moved to ‘ Other Areas’ than vice versa. This apparently contradictory finding E 
explained by the unusual nature of the decade concerned, which covered the years of war- 
when junior school age groups, in particular, were evacuated from the towns to the 
country. The research workers found, incidentally, that in the age groups over 11 years; 
the balance of the movement was the more usual one, from ‘ Other Areas’ to the towns 
and cities. 

It seems probable that in general the families who leave the countryside are the more 
vigorous and adventurous ones. This seems to be confirmed by the finding of the 1947 
Scottish Survey who compared the test scores of inward and outward migrants. The 
average score of city-born children migrating to * Other Areas was 36.1 points; that of 
those who went to the towns from the countryside was 43.2 points. This, as thc Report 
of the Survey points out, is a considerable difference. However, if there were a continual 
drain of talent from the countryside to the towns we should expect the gap between the 
abilities and educational attainments of town and country children to become steadily 
larger. This does not seem to be supported by the facts. 

The apparent paradox is partly explained perhaps by the fact that mobility is P 
perfect; but there is an even more important factor. Although parents of high ability 
tend to have able children this does not occur invariably; some children arc less gifted 
than their parents. Conversely, parents of poor ability do have children more able tha” 
themselves. Whatever the influence of the migration of the morc enterprising to thc 
towns, the countryside continues to produce talented children, some of whom may stay» 
although others subsequently migrate to the towns. 


not 


Migration thus affords at least part ofa valid answer to the problem of why some a 
surveys found not only virtually little difference between rural and urban scores but ? jen 
why some pockets of gifted people remained in remote districts. It explains why n 
studies have found statistically significant differences. The above modifications a en 
crude hypothesis of migration can explain why the educational gap is not greater betwe 
urban and rural children: But it is unlikely to be the sole true answer. 


(c) The Problem of Country Schools 


There is a popular belief that small classes are better than large ones beca 
allow the teacher to give more individual attention to each child. Despite this, ™ à 
parents of rural professional groups prefer to send their children to town schools often 
considerable expense. m 

The Cambridgeshire Survey studied this paradox by constructing a table compa" at 
the number of grammar school places obtained by rural pupils according to the se zl 
school which they attended. ‘The results suggest that the smaller schools, mainly eri 
obtained fewer places than might have been expected, whilst the larger schools, W 
were situated mainly in the towns, obtained more places. 
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Confir i 
Foundati rmatory evidence is deriv 
TAN s derived from two survey: i 
Eran] n. At first, data compiled by the P Tati bg we 2 wor 
— E support the view that smaller classes woe ade rae 
i disi ba rin e rural schools were fa bl 
ihe s ed more individual attenti ewe. 
ssa fra, Aun di r 1 i ention, but further analysis revea 
Dems c: pene e gn mainly in private schools which were largely eed Bl 
ssional occupations. This factor, rather than the size of classes pad 
5 


to ; 
ps important onc. 
he K : : " 
poorer eon th per Survey found that not only were the scores of rural children 
that the high um et their urban contemporaries on non-verbal and reading tests but 
but no Ar harm were typical of large schools which had good buildings and junior 
Tather than e paese _ This type of school was found to be typical of the towns 
Biss asanorat the countryside, and particularly of the new housing centres of good 
classes — ic character. Evidence also was found which seems to suggest that larger 
ut this is Mm more favourable to formal attainment in reading than the smaller ones, 
Dot be interpr. ntative conclusion on which much more evidence is needed, and it should 
rpreted to mean that large classes lead to better attainments invariably. 


4 Socio-Economic Factors 
"Accor o eum: Survey drew attention to the fact that when children were grouped 
om rural or i ie category of their parents, irrespective of whether they came 
the child n an environments, differences related to socio-economic groups appeared. 
ildren from parents of professional occupations, 9 per cent. fell in the high 
rker's families. 


ring pr 
Joth ue cup as compared with 4 per cent. of those from agricultural wo 
this and the 1954 ‘ follow-up > suggested that the superiority of town children was 


ike] 
Y to A: 
9r rural 2 due less to any marked differences in the cultural opportunities of the urban 
Te E onments as such than to immediate family living conditions. 
; wi ; s i em 
i l be recalled, too, that differences are most marked in verbal abilities. Des- 


Cribin 
Wer g a locality in the Pennines 1n which groups of miners, mill-workers and farmers 
d differences in vocabulary whereby a child of an urban 


e 
millwork Posed, Semens notice 
rker would find difficulty in underlining the misfit in the following series of farming 


terms: 

T * stirk, gilt, reckling, hoggetts colt  * 
hes . H . 

could ^a 'ords, of course, come from 2 highly technical vocabulary and à similar series 
Owey € produced from almost any craft or trade, urban or rural. What is important, 
Š er, is to note the fact that differing family environments are likely to have not only 


di : 
erin . B . 
§ vocabularies but vocabularies of a differing degree of richness. 
sign of more fundamental basic differences. Vocabu- 


wary is in itself the superficial 

M verh dee a store of concepts; it is related to ways of life and to the richness or poverty 

Cir e al-intellectual stimulus which the immediate environment provides for children in 

rima arlier years, Since much of what we understand as learning ability as shown in 

Expect ^ and secondary school depends upon verbal-intellectual devclopmene km should 

and th no small relationship betwee? the educational and occupational level of the parents 
€ measured abilities of their children 
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An Australian Survey of Socio- Economic Influences 


Evidence exists that these conditions do occur in Australia. Urban and rural 
conditions were studied by Oeser, Emery and Hammond in 1949. The authors indicate 
that the educational environment in both rural and urban schools was closely similar 
since the pupils are similar ethnically, the compulsory school age fixed, the administration 
centralised and hierarchical and the text-books common to all State schools. Teacher 
training is centralised and uniform in the various colleges, and in general standards are 
supervised by inspectors attached to the State Education Departments. In spite of this, 
however, the authors found that rural children were poorer both in ability and attainments- 


The Survey suggests that the differences are partly duc to differences in ideology- 
Teachers are trained generally in an urban environment and a candidate from the 
country must abandon his rural background to a large extent thereafter adopting the 
outlook and social position of the urban professional groups. 


Nor were teachers the only ones to be affected by differences of ideology because 
parental attitudes to school appeared to be dissimilar. In the rural areas it was found 
that 87 per cent. of parents disapproved of homework whilst in the smaller towns the 
figure was 67 per cent. In the city only 24 per cent. objected although as the authors 
pointed out this figure was probably biased because the parents knew that the interviewers 
were associated with their children’s school and thus may have given what they considered 
to be ‘ acceptable ’ answers. 


Homework, too, was found to be a major source of tension between school and home: 
Parents disliked being measured by the standards of the teacher. This dislike would be 
less where, as in the towns, more of the parents were of similar social backgrounds and 
educational level to their children's teacher. Parents of an agricultural background 
might be tempted to disparage ‘ book-learning ’ openly, although they may secretly 
respect or envy it. 


Whereas urban middle-class parents tended to exert pressure on their children tO 
do well at school because they regarded education as a means to achieve status anc 
upward social mobility, farm parents tended to perceive higher education as a ' frill ` 
They believed this * frill’ to be a good thing for their daughters as a social rather than 25 s 
vocational asset but considered it to be inessential for their sons. 


Attitudes towards the curriculum differed. One-half of the town parents preferred 
the Mathematics-English-Social Studies? subjects, but only a quarter of the rura 
parents agreed and instead a half of them preferred the * handwork ’ subjects. Each 
group, in fact, probably favoured a particular side of the curriculum for its apparent 
vocational value in their environments. Their children were aware of their parent? 
preferences and this awareness may well have influenced their attitudes towards, 2" 
hence performance in, the different school subjects. 


Socio- Economic Influences in Britain 
Australian and British conditions are similar. The 1947 Scottish Survey noted that 
high scores correlated highly with socio-economic factors such as a low average number 2 
people occupying cach room and with small families; conversely, low scores were found m 
EH H . S 

be frequent among large families and with a high occupancy rate. A high score and it 
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correlates prov: : 
s proved to be typical of professional groups whilst unskilled and farm-labour 


TOUps A 

groups were associated with a low score and its correlates. 

Floud, who investigated the patterns of grammar 
dlesbrough and the South-West Division of 
industry in whose economic history boom 
njoyed longer periods of prosperity- 
as measured by verbal tests, and 
r schools, at all social levels. When 
rammar school places, were 
vorkers there was found to be 
ere noticed when the ratios 


; 
Bains in the County Borough of Mid 
has eet Palins The former is an area of heavy 

hedriquis d by slump, whilst the latter area hase 
üptstani. npe a clans relationship between ability, 
those Hi as epi by entrance to gramma 
combined di o clerical workers who had been given g 
little differen H ia similarly successful children of manual V 
of the two is ipea the two areas, but large differences were 
grammar bes OF IDURMS groups were compared. Thus, in Middlesbrough the ratio of 
manua] gro non-grammar school entrants in the clerical groups was I : 3 and in the 
tia ups 1 : 8, whilst the respective ratios m S.W. Hertfordshire were 1 : 2 and 
fact that it was not so much the actual 
e critical factor. The most 
ller and better housed, 
better educated parents 
f their children. 


the interesting 
d by income which was th 
families which were sma 
equent where there were 
d interested in the education 0: 


ie a also discovered 
Successful poe status as measure 
ut also ms hildren certainly came from 
Who were on was found to be more fr 
avourably disposed towards an 


Ti ‘ 
he Influence of the Home Environment 
e Survey appears to be contradictory. 


The deut sight one finding of the Cambridgeshir à ws 
Perform stigators found that once rural children entered the grammar = Ae 
Urban ance was more consistent from year to year and easier to predict than ; A à 
elite, The Report speculated as to whether urban candidates had t ws 
indes pushed precociously in the primary school beyond their true uc for 
or Di. school work, thus leading to an unstable subsequent peines, a Sanne À 
8c. ool 3 within schools can be forbidden or controlled by the pue x si 
Stron coaching is probably a reflection of parental interest and anxiety wAlc 7 perhap 
Ser in the professional and urban artisan groups than among agricultural wor ers 
The child of the manual 


os i worker in town 
tm the majori ral population. tow! 
toe ajority of the rural popu : a i 
ant may jede to a family whose aititude towards poto y pers 
js, E oRistier or at best passive. This may be one reason for some of the unsta 2 
PPointing grammar school careers. l 

and the length of a child's school life are two 
The 1947 Scottish Survey accepted 


Teaso: 
nabl T aiis HIPS: 
o à : 
y objective indices chool. The investigators found that 
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per 

"i rasa a are ‘ed with 8o per cent. of 
chi 50 per cent. of rural children reached this figure as compared w 

probably living 10 urban districts. 


ldr 
ren of small employers who are 
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€gularity of attendance at scho 
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orted by the figures in Table VI cited 
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* Early Leaving - 


families ar 
mes is SUPP 
^ Report on 
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lan t children from professional 
from ie from unskilled workers’ ho 
€ Central Advisory Committee 
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Table VI | 
CENTRAL ADVISORY COMMITTEE, REPORT ON EARLY LEAVING 
LENGTH OF SCHOOL LIFE, GRAMMAR SCHOOL BOYS AND GIRLS 


PROFESSIONAL AND 
Last Form AT SCHOOL | MANAGERIAL GROUPS UNSKILLED GROUPS 
Boys Girls Boys Girls 

= : pe * 

7o % % o 

n 6th sa ui 47 41 7 6 

2. 5th "S = 46 53 55 51 

. 3. Below (at 15+) 7 6 38 43 


(Source : Table P.) 
A 
The Report considers that one of the most important influences on the length of a 
child's school life is the home background. It states that the results of overcrowding are , 
particularly serious. This handicap apparently becomes aggravated in the later years” 
of school life and tends to falsify predictions of success made in the earlier years of the 
school career. Shortage of money by itself was not found to be the most common reason 
i early leaving; the general conflict of different social ideologies between the child's 
5 ool and home environments often results in tensions which influence both the child 
himself as well as the parent to decide to end the secondary school life prematurely. 


~ 


* 

(e) The Population Investigation Committee Data 

One of the most extensive post-war studies which provides information about rural 
and urban differences is that conducted by the Population Investigation Committee. 
Originally this investigation began as a medical and social inquiry into the development 
of children born during one week of March, 1946 throughout Great Britain. From the 1 
time these children entered school their educational development has been studied by the | 
N.F.E.R. which has administered Reading and Non-Verbal tests to a sample of over 5,000 
children. He ! a 

When the results are analysed, rural children are found to be lower scorers th 
the town children if the groups are separated according to where they lived.. When; 
however, the analysis is carried further and pupils are grouped according to thc occupa- 
tional status of their family, the crude rural-urban differences tend to disappear. A com- 
parison of the urban and rural professional groups reveals that the difference betwee? 
their mean scores is negligible; a similar comparison of rural and urban manual groups 
likewise shows little significant difference. However, when the mean score of the 
combined urban and rural professional groups is compared with that of all those employ? 
in manual occupations there appears a significant difference with the former achieving 
the higher mean scores. 

Thus, in common with the other large-scale surveys already considered the PIC: 
data reveals a strong positive correlation between test scores and socio-economic enviro” 
ment, not only in parts of the country but throughout the country as a whole. 


an 
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Conclusion 
From 
all that has 
are likely at has been stated, it is clear 
t ; : " ear that as a gr : 
than hopes c lower mean scores on verbal ten and Le Mad r d De 
rban TEC 3 ests of the i a. 

Proportionately fe sé sta Practically, this means that there peers 
y tewer academically able and more academically weak child "bs x 
ildren in the 


countrysi 
h yside than i 
an in the towns and suburbs. However, since the main influence at k 
: c work 
ironment itself but rather the structure of the 


is not tl 
l ^ 
girone of the rural or urban env! 
m mic gr ; hi 
na erdal jl ae.n from which any school draws its pupils, there will be exceptions to 
more antéspridng d d e oe any reversal of the trend, for example, for the abler and 
affairs. In amilies to migrate to the towns will brin. nite di 
" des l l g about a quite different stat 
authori n terms of educational provisi iti y , 
— — A provision it 15 clearly necessar for an educati 
groups and at c â. rough estimate of the different mental Pee of urban andi gem 
It scems ikels he same time to have some idea of past and present population trends 
influence of ed too, that in the past some rural schools have been too much under the 
an ideologies, educational method and content on the one hand and less 


Well : 
provided kj E 

1 materially than city schools. If this bas coincided with a larger proportion 
al provision 15 made, there has been something of a handi- 
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Even in relatively + 
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t his school career seem to contribute greatly to his success. 
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Teaching Children to Read—1I 


THE RELATIVE EFFECTIVENESS OF DIFFERENT 


METHODS OF TEACHING READING 
B. The Place and Value of Whole-word Methods 


by Joyce M. Morris 


L In 
ë troduction 
mpt to evaluate scientific evidence 


IFFERENCES in terminology impede any atter 
s of teaching reading. There is, 


or "n xs s 
Es the relative efficiency of different method 
wever, some agreement among authorities that most reading methods may use- 


fully S : 
mui MN into two broad groups on the basis of the psychological processes pre- 
Which build involved. : Synthetic is the term frequently used to describe those methods 
names ar : up a recognition of wholes (words, phrases, and sentences) from parts (letter- 
wholes jon sounds), and * analytic ° refers to those which begin with a recognition of 
Thus ie Tue of meaning from which their constituent elements are broken down. 
rea ding wt phabetic, syllabic and all phonic methods constitute a synthetic approach to 
Methods hilst whole-word methods, which include the word, phrase, sentence and story 

, may be defined as analytic. Alternatively, the latter are sometimes described 


as * 
poe * syncretist? or " idco-visual H 

Synthetic s whale, educationists in English 
reading work involved in the first group 9 x cul m 
of child ke is in any case * psychologically unsound ’, being contrary pre print? es 
have en; evelopment. Consequently, they advocate an analytic approach a ter chi ren 
njoyed an informal period in which to develop confidence, an interest in books, and 
hod is useless. Later on, when a sight 


he ne 

cess: : i c 
Votabula o desire to read without which any met d sigh 
recom ary has been acquired, instruction in breaking down words into smaller units 1$ 
mended in order to give pupils a technique for deciphering new words. 


arg P Search into the place and value of phonics in the reading programme (see first 
€ in this series) would appear view that whole-word methods should 


Pre to support the ) t 
maa any systematic phonic teaching, for, ac successful use of synthetic 
int e has been shown to depen he level of maturity of the pupils. Thus, 
a ligent children, or those from home backgr in linguistic resources, will 
ah tally have reached an adequate stage of ic readiness in the reception class, 
Uie for ers: ipi pi dull or handicappe other ege phonic 
Struction S Is ned until later in the scho f 
may desirably and safely tpo. : TA 
It sh p ful use of a synthetic app” oac 
Should be pointed out in this context t mee 
ete by m. é cn glish- countries, larly those of d 
teagan contradict this idea that should precede synthesis 1n the teaching 0 
en ding, Since rer fhese coun -t school at least one, often two, or even three 
ts later z à ed 
than their English contemporaries. wever, justifiably be inferred solely 


he not, ho 
E alna piada om the case for analytic methods of teaching 
this one may look at the historical 


om 

as : 

reading Study of the use of phonic me hay 

velo must be examined in its ow? rig "a ake ne bodiment in current ducatin 
Pment of the notions concerne an 


Practice, 
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untries today consider that the 


-speaking CO 
f methods is too difficult for beginners in 


speaking 
analysis 
tries stat 


Il. Historical Background 

Comenius is usually credited with the introduction of the word method. His 
Orbis Pictus— The World of Sensible Things Pictured, published in 1657, was, according to 
Monroe, the first illustrated textbook for children. In this he argued that when words 
are presented along with pictures representing their meaning “ reading cannot but be 
learned—and indeed too, without using any ordinary tedious spelling—that most 
troublesome torture of wits.” 

It was not until the beginning of the 19th century, however, that Comenius’ revolt 
against the established synthetic methods of teaching reading received strong support 
from educators. In France, Jacotot, advocating the use of visual methods, too, suggested 
that words rather than letters should form the child’s introduction to reading. He even 
went so far as to state that, ifa child learns by heart a sentence or a page of something, he 
will divide it for himself into words, syllables and letters, and be able to recognise them 
later in a different context. 

About the same time, Worcester, in America (quoted by Smith), was writing in his 
Primer of English Usage: “ It is not, perhaps, very important that a child knows the letters 
before he begins to read. It may learn first to read words by seeing them, hearing them 
pronounced, and having their meanings illustrated, and afterwards it may learn to 
analyze them or name the letters of which they are composed." His compatriot, Horace 
Mann, shared this view of children's development and strongly criticised the current 
letter-by-letter system of teaching reading, preparing the way for the first (mid-century) 
American readers specifically based on whole-word methods. 

Froebel and Dewey indirectly, and Vogel with his * method of normal words ’, made 
further contributions to the ‘ whole-before-part’ school of thought. It was Decroly in 
Belgium, however, who, at the close of the century, carried their ideas to a logical con- 

_ clusion by insisting that as one reads primarily for meaning the sentence is the appropriate 
unit for beginning reading. 5 

Decroly exerted a strong influence on the development of whole-word methods of 
teaching reading. Indeed, it is often asserted that, except for the fact that children now 
are encouraged to handle books right from the start, the teaching in infant classrooms 15 
basically Decrolian in character. The climate of educated opinion at the end of the 
first world war, or even before it, favoured a less mechanical approach to reading than hac 
hitherto been in vogue. The difficulties of a phonic approach for very young children 
had become apparent. Many pupils, for example, stuck at the point of being able to 
sound out the letters but were unable to synthesize the individual sounds into words. 
The letter-by-letter peering at words encouraged by this method was neither conducive 
to speed nor fluency. Moreover, when giving phonic instruction, teachers found 1t 
difficult to make themselves heard at the back of a class without adding a distinct VOWC 
sound to some letters, so that * p ° became ‘ per’, * (^ —' fer’, and so on. 

The weaknesses of synthetic methods seeming thus to be exposed, it is not sur 
that the ideas of educators like Decroly exercised an increasing influence on te T 
practice. Unfortunately, as is often the case, the pendulum swung too far in the oma 
direction—so much so that, according to Gray, American teachers during the k 
twenties and early thirties were advised to consider meaning as almost the only re 
word perception and to expect their pupils to identify new words by guessing from t 
context. 
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Experier 
s nced te u— 
of articulate imi ge are rarely persuaded to change their methods by th i 
ire skills. In the neers iare continued to give systematic medm in € 
Ogists on vis uiddle thirties, however, some of the id eS 
sual > e ideas of the 
perception began to penetrate to the schools, and bee Wee 
ven to some 


of the mor i gl 
re sceptical teachers to ive psy i i 
g P: ycholog cal colour to practice in the * progressive 5 


schools 
e Gestaltists will be discussed later: here we may 
hologists have tended to discard much of this 
voted considerable space in her 


SE eset cie hypotheses of th 

early ihe pdt experimental psyc 

back Yen: > À ernon, for example, who in 1937 de 
al Perception to Gestalt psychology, stated seventeen years later: 

The apparently clear outlines originally drawn by the Gestalt psychologists 

And it has seemed perhaps that their 


imn become blurred and dimmed. / 
perimental results and their theories did not after all indicate a fundamental 


basi r í 
asis for the understanding of the naturc of perception, but rather a one-sided 
no means the most important in perceiving 


Q4 
ex rati A 
Sa of certain features by 
as we ordinarily experience it.” 
In 
contras ioni i 
ntrast, educationists generally have continued to stress the support given to 
from Backwardness 


Whole- : 
: word methods by the Gestaltists. The following statement 


n Readi 
| ing, by Duncan, is typical of many: 
| LE 
child We tend to sce a whole word-pattern before we sce the parts of it. A young 
feit ERE recognize the word ‘ elephant long before he knows the component 
ers. It is a distinctive * word-pattern ^. Even the most backward older 
Ithough they may have been ‘ drilled ° in 


1 popila who do not know letter-sounds, a rey y i i 
This e o recognize the words ice-cream , orange sand lemonade i 

ncy to see in wholes ' 1s emphasized in the gestalt hypothesis. 
at ruris m how such conflictin r st side by side until it is 1 
| COncerned DENIS interested in an experimenta al perception are 
ie tionists us mainly with the fundamental Gestalt hypotheses themselves, whereas educa- 
usually concentrate attention on practical consequences which may derive from 
methods for beginning 


g opinions can exi realised + 
] approach to visu 


e 
reading - teachers are to fcel confident in the use of whole-word m: s 
8, à re-examination of the part played by Gestalt psychology in their development 
y. 
in the thirties, 


Is s 
Very neces 
trengthened by the rise of the ‘ experience © approach to learning in | 
c nt towards greater attention to word 


Ge 
Stal . : 
t theories undoubtedly influenced developme! is grez wo 
The look-and-say method of individual word recognition 
By then the sentence 


a Board of Education report. 1 
a single, relatively uncomplex 


1 one in which visual 
Educational practice 
perimental data 


Mean} 
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Was * di and contextual clues. 
in 1993, according to 
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tetho E a Board | 
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extual and meaningfu 
English schools. 
ed by the actual ex] 


t but a much more complex, cont 
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S do à : z i 
do not dominate, had taken its place in many 
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d, in f E F 
eG act, far outrun such evidence as was provid 
j à €stalt psychologists. "- 
As mi i 4ain amount of criticism of this develop- 
ir S might hav nected, there was 4 certain Lol 
sueco aA t until the war years, when the extent of illiteracy among 
Public opinion, aroused by the 
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| th iin ai practice, but no E 
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Press, virtually demanded that educationists should re-assess the validity aces n 
by which reading was taught in primary schools. A series of inv € HN 
education authorities and the Ministry of Education in England inen b hase? 
evidence of a deterioration in children's reading standards. This was agunt : od 
to the disruptive effects of the war but other contributory causes were sugges G aal 
was no recommendation of a return to early systematic phonic instruction an i r E eum 
attack on the use of analytic (either word-whole or sentence) methods for v: need 
reading apart from a criticism of their exclusive use. Inquiries in America an 
‘countries resulted in similar conclusions. - 
If indeed teachers follow the advice of authorities on the teaching of mA m 
word-whole method, or the later sentence approach of the thirties, should predo 


de š -om recent 
in the reception classes of our schools. How far this is a fact must be judged fron 
inquiries. 


IH. Whole-word Methods Today 


. "ven 

A clear picture of teaching practice in any large arca is difficult to obtain. € 
in one school, long classroom observation is necessary before a refined and rcliable j E 
ment of the methods used in the early stages of teaching reading can be made. el 
misleading, too, to speak of different reading methods as though each were self-cunts m 
and as if teachers confined themselves to one particular method, and are pecie [a 
their approach for all children. Nevertheless, broad trends towards an analyti 
synthetic approach may be distinguished. 

According to Duncan in an appendix to Lang 
of Education, “ in general, in the United States 
years the use of phonic work in teaching re 
readers published in that country in recen 
phonic work.”  Russell's inquiry, 
is a rather exaggerated view of th 
analytic methods predominate in 
of learning to read. 


wage, a 1954 publication of the Mine d 
of America during the past — ted 
ading has disappeared. No widely circu ime 
t years has any phonic basis nor contains this 
described in a previous article, would suggest peo 
€ situation. It is, however, probably true to ir agn 
American schools today, at any rate in the early st 


: t 
In this country as a whole no recent survcy of current trends has been n pem 
and the opinions of educationists conflict to some extent, Duncan, for example, 5 i 
that synthetic methods have been out of favour in English schools for some years xi 
Danicls and Diack appear to support his statement, Gagg, on the other hand, pic 
knowledge of over 400 schools, challenges their observations and points out that, W fact 
whole words usually form a child's introduction to reading, “ infant teachers do te 
use ‘phonics’ and that in almost all the popular published reading schemes p^ 
practice is found.” —; 
Conclusions about teaching practice in England, drawn either from ind ne 
observers or from a study of one county, are obviously of doubtful general res 
There is, however, some evidence from the Foundation's recent Kent inquiries diet 
which backs up the description of present practice given by Gagg. In these P a 
as will be seen in Tables 1 and 2, a distinction has been made between the ‘ wor thiods. 
‘ sentence ’ methods, although both represent stages in the evolution of analytic me i 
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Table x 


DISTRIBUTION OF READING METHODS USED IN THE 
INFANT DEPARTMENTS OF SIXTY KENT SCHOOLS 


Methods* Urban Schools | Rural Schools Total 
A+B+C+D o 
B+C+ 4 : d 
BiG á T 7 4 
| TOTAL 34 L 26 60 


* A—Alphabetic. B— Phonic. C-—Word. D— Sentence. 


Al ; , 

— — A this random sample used both analytic and synthetic methods of 
Observed Pepe although a tendency for rural schools to favour the latter may be 
satisfactory re A tables. In four village schools, experienced teachers, having obtained 
It in donini ts with a previous generation by the alphabetic method, continued to use 
spite of the f; ion with other methods. Teachers in nine schools, also of rural type in 
that the se ie that two were in districts administered by an urban authority, considered 
attending ia tence method was not particularly suitable for i the slower type of child 
contextual me school °. They firmly believed that, if pupils rely too much on 
these Silii: ues, they do not gam skill in recognising individual words. Children in 
'ences wer s were, therefore, taught mainly by the phonic and word methods, and sen- 
"ecognitio Quei introduced at a third stage when some facility in word building and 
eginnin ae had been acquired. Similarly, in the more important choice of methods for 
regarding reading (Table 2) a sizeable proportion of rural schools appeared to be dis- 

g modern educational theory by using a synthetic approach. 


Table 2 


SED IN COM 
TY KENT SCHOOLS 


MENCING 


DISTRIBUTION OF METHODS U: 


TO TEACH READING IN SIX 

Methods Total 
Sentence 12 8 20 
Word n i M 10 8 18 
Phonic  ..  - ™ 5 8 13 
guise +word .. w 3 zi d 

le entence -- word +-phonic 4 d 

a 34 AE Go 


TOTAL 
sh teachers 


s evidence 


arly demonstrates the freedom given to Engli 
i At the same time it give: 


of their teaching- tim e 
d and sentence methods for beginning rcading. . 
thods is also revealed in à report published in 
f Education on the teaching of reading 1n forty-five 

are still widely used, it 1$ often the 


hetic 1 
E 


This 
tie tusk in Kent schools cle 
he ce manner and content 
A simil ued popularity of wor 
1949 by th ar bias in favour of ana 
“ountries € International Bureau o 
- Apparently, wherever synt 


tog 
of t 


hich dictates this practice. In Burma, for example, B the par- 
Fwd As ia Burmese letters is one of the chief causes of difficulties in ms 
to read, and would appear to force teachers in many schools to use the spelling "Y in 
Regularity of spelling is not always conversely a guarantee that synthetic methods y - 
adopted for, although Turkish is one of the world’s most regularly spelt languages, ine : 
in Turkey have abandoned this practice in favour of analytic methods. — ri b 
non-synthetic approach is making headway in France and Germany, despite the fac 
French and, particularly German, are more regularly spelt than English. 


That analytic methods are widespread does not mean that they meet with u y ae 
approval in all quarters. Diack, for instance, states that there is little scientific jus inp 
tion for what he considers to be the most frequently quoted observations in € An 
* visual pattern—whole-word theory ’, namely, that “ fluent readers skim along an wes 
not pause to analyse words into letters,” and “ children recognise some words by M A 
general shape.” Having examined and dismissed some of the experimental wor a 
which this theory rests, he concludes that “ * look and say’ derives its strength from i 
least two other sources: (1) apparently quick results—but how deceptive! (2) the c 
with which reading material can be produced when any word will do.” 


i: Ss 
Replying to this attack on whole-word methods Whitehead points out that, in " 
country at any rate, no one has contended that children can complete the bia 
learning to read by these methods alone. Even ardent supporters of analytic mena 
like Boyce, give detailed advice about training in word analysis, although such instruct! 
is generally regarded as more appropriate for first-year juniors than for infants. 


In Whitehead's opinion the arguments in favour of visu 
theory referred to by Diack have more cogency 
helpful to future progress to establish from the be 
the line of print which are similar to those used 
clear evidence that children develop the visual 


£ more. 
words earlier than that of discriminating between individual letters." pere ena 
Whitehead considers that Diack has omitted to mention two considerations ies du 
usually regarded as far more decisive. First, through analytic methods, paronan T n 
sentence method, “ the child from the beginning practices reading as a process of obtain 
ing meaning from printed symbols—and that after all is the essence of na ^ 
Secondly, “ because of this (and because of the comparatively wide range of words W 


T . " á al seful 
can be used under this method) it becomes much easier to maintain the purpo$ 
interest and desire to learn which is all-important for young children.” 


al pattern—whole-word 
than Diack recognises “ since (1) ae 
ginning habits of eye-movement xs X 
by the mature reader, and (2) ther 


deu EE mde hole 
power of discriminating between W 


Whitehead’s comments and those of other 
analytic methods centres on one main 
introduce children to reading? 


educationists show that the dispute a 
question. Should whole-word methods be ues o 
In attempting to answer this question from the resu » * 
research, it is necessary not to lose sight of the fact that the teaching of reading beoe n 
treated merely as a technical problem in linguistics, but must be considered in its br029€'* 


: : > they 
human context of the classroom environment appropriate to young children when 
start learning to read. 
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IV Ps i 
ychological Rationale of Whole-word Methods 


is Early experiments 
ur knowledge of the psychological pr 


upon labor: i 
Until ap experiments conducted during the 
s ume yas r i m; 
it was generally believed that words are read by compounding the letters 


In 1885, h 
eko lowever, J. M. Cattell dealt a severe blow t i i 
d demonstrating that words are not read by dee dee 
that, Me i Vienn technique he found (according to Woodworth and Schlosber, ) 
equally well z brief exposure under adequate illumination, his subjects could —Á—— 
nected short v : Bs on four unconnected letters, two unrclated short words, or four con- 
Sentence a Since even the two short words, not to speak of the four-word 
quickly iS e ed the letter span, and since a familiar short word could be read as 
must be t Single letter, Cattell reasoned that the reader’s basis for word recognition 
JT he ‘ total word picture °. 
that, =a years later Erdmann and Dodge confirmed Cattell’s findings. 
even as pe the span for unconnected letters was only about four or five, familiar words 
ng as twelve or twenty letters, were correctly read from a single exposure of 
pe?’ must be the 


One-t 

e-tenth s : $ 

Primary ig ae From this they inferred that the ‘general word sha 
e for word recognition with a few clear letters close to the fixation point as 


su 
rc cues. 
bo i 
an supr the same time, studies of t 
that A res assumption that they move 
yes execute a series of short, quic 


cither 
H words or 
With the = oF groups of words) along cac 
aterial, its difficulty, and its interest for him. 
for meaning put 


Thes 
j TNNT ge = researches supported the newer concept of reading 
textbooks e hat time by educators such as Decroly. They are frequently quoted in the 
Whole-wor or teachers as providing evidence of the advisability of teaching reading by 
Carried E methods. Yet, it must be remembered that much of this carly work was 
| Tàwn e with adults who could already read. As Diack points out: If evidence 
"iion » adult readers gives validity to the argument that children ought to be taught 
Sees ai pattern ? means, then surely it is also valid to say that because an adult pianist 
o seni whole chords and phrases automatically there is no need for beginners to 
Ady nger exercises or scales.” T 
cs De i of whole-word methods for beginning reading might challeng® their 
“onic i à similar manner, for a good deal of the evidence 1n support of early systematic 
valiq nstruction stems from work with older, backward children. It seems equally 
alreaq x deduce that methods which are eventually effective with pupils who have 
: ginni failed to learn to read as infants are appro jate for young children at the very 
P^ " their school career. 
er those who quote the origi D : 
not o; ay be criticised, since the early findings OF ee 
n the visual perception of pr ted symbols, i.e. le 


ocesses involved in reading is based mainly 
latter half of the nineteenth century. 


They reported 


he behaviour of the eyes in rcading invalidated 
continuously along the line. Tt was discovered 
k movements, fixating at several different points 

h line according to the reader's familiarity 


criti 


nal work of the Gestaltists in support of analytic 
lof psychology were foun- 
d words, but mainly on 


optical illusions. Furthermore, as in the pioneer experiments referred to above, except 
for a few studies of mathematical and quasi-mathematical problems, adults were used as 
subjects and not children, although deductions about the latter were frequently made. 


There appears to be a strong case for limiting discussion on the psychological rationale 
of whole-word methods to evidence from research with children. However, as already 
stated, Gestalt psychology played such an important role in the development of analytic 
methods that a brief examination of some of its basic concepts is called for first of all. 


(b) The influence of Gestalt psychology 


In 1912, when phonic methods were still flourishing in the schools, three German 
psychologists, Wertheimer, Koffka and Kohler, openly expressed their discontent with 
the current associationist, or ‘ bricks-and-mortar ? psychology, and so laid the foundation 
of the school of Gestalt psychology. 'They considered that human experience has a 
natural unity or ‘ wholeness’ and is more meaningful than had hitherto been suggested. 
Thus, they argued, we must not work ‘ from below upward ’, i.e. building a whole from 
its parts, but rather ‘ from above downward ’, so that starting with the meaningful whole 
we increase our understanding by finer and finer discriminations of the parts. Ellis, 
translating from the German, defines a * gestalt ’ as “ a whole the behaviour of which is 
not determined by that of its individual elements but where the part-processes are them- 
selves determined by the intrinsic nature of the whole." Accordingly, the main aim of 


Gestalt psychology was to determine the nature of these wholes which are * more than 
the sum of their parts ^. 


Unfortunately, in pursuing this aim the reading process was not subjected to specific 
examination, and educationists attempting to apply Gestalt hypotheses in detail to class- 
room practice made deductions which are not necessarily valid. It is true, nevertheless, 
as Woodworth points out, that Gestalt psychologists believed that associationist psycho- 
logy, applied to education, supported the traditional emphasis on drill whereas their own 
theories offered the only hope of children being educated to depend on their intelligence 
and not on rules. At the close of his career Wertheimer summed up this view as follows: 
* Repetition is useful, but continuous use of mechanical repetition also has harmful 
effects. It is dangerous because it easily induces habits of sheer mechanized action, 


blindness, tendencies to perform slavishly instead of thinking, instead of facing a problem 
freely.” 


So far enough has been said to make it clear that Gestal 


t theory rejects synthetic 
methods and favours a whole- ry TEJ y 


sa word, meaningful approach to reading. This is only of 
academic interest, however, unless accompanied by scientific evidence and of this, in the 
generally accepted sense of the term, there is very little. In much of their work on human 
behaviour, the early, major Gestaltists tended to demonstrate phenomena rather than 
conduct research according to a rigorous experimental design. A few examples of the 
phenomena used to illustrate some of the main Gestalt principles will, therefore, suffice 


to show how educationists have often come to accept the work of this school of psychology 
as ‘ evidence ’ for a whole-word approach to reading. 
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'The i 
percept K " 
ad be more zh ion of a whole before its parts, and the tendenc fe 
ments on vis en the sum of its parts, was demonstrated in We fe i oS. 
i 'isual movem : ertheimer’s classic experi 
i eae. Th : s classic experi- 
en, ir seule, ead e aim of these studies was to account for th dem 
stills ° sparad b loo ing at a motion picture, which in objective fact is Pb ce 
Pis i a n a act is a seri f 
——e at y intervals of darkness. Werth d i xn 
ncc j ness. eimer's conclusion that this Phi 
aE Bls sas Hi the result of actual motion 1n the brain is interesting, but the > fan 
meäningfalness = the inference drawn that experience has dynamic oiii re 
ss. Translated in terms of the reading process, this inference implies habe 


Sentence i 
1$ muc ri itati i 
h more than, and qualitatively different from, the sum of its separate 


lett 
CTS, so 
, sounds or ev i 
ds or even words, and will be perceived as such. 


1f, however 1 
vever, this tendency to perceive wholes before parts operates simply it ought 
cad. The Gestaltists believed (using figures 


also t 
o be a sour A 
and ng of confusion in learning to r 
: n i 2 , 
as circular in ze for their demonstrations) that if, for example, a whole figure appears 
eris F irr SM n e 
would Pid E ht irregularities are overlooked. By analogy; it would seem that, children 
a - B 3 * H H 3 
rally ignore differences 1n words of similar shape unless specially instructed 


to det 
ect them. 
in support of whole-word methods is that of * proximity °. 
trate that they are likely to be scen 


A 
Dots tig Gestalt law quoted 
e effectively used by Wertheimer to demons 
. is seen as two groups of five and 


in gr 
oups. T ; : ; 
three d : Thus, in reading terms, just aS +» 
s respectively, so ! brown owl will be seen as two words and not as cight separate 


etters, 
ed down the role of experience in learning and under- 
stressed intuitive knowledge and, mainly on the 
ne of the * innate organisation of 
e the world in the 


m infancy we perceiv 
From this it would follow that a child's 


ill not experience any difficulty 
s in his first reading book. 


Mie ues psychologists also play 
asis br e aida of insight. They 
Peteeution ^ w experiments, formed t 
Complex y Which, claimed genera 
knowled; articulated way that we do 
in Beca of two-dimensional form is i 
iving the pictures and word shap 


bee about child development 
perceives | are naturally suspect, but the difficulty of í 
8 know s has led many educationists to accept Gestalt ideas. 
should by about children which might justify a whole-word approach to reading mention 
to thro e made, however, of onc piece of evidence which, again by analogy, bei: appear 
Visua w some light on the difficulties encountered by young children in organising their 

experiences. 


Se : 
bling nden (quoted by Hebb) examine 
5 Soe who had been § 
most pom these cases experience 
ble augen after operation; 
Simple APER. ia shapes such as 2 square, 
mustig ape perception would seem to ! quire $ © ae 
of simil be, therefore, for a young child to discriminate De 
ilar configuration! : 


s of inquiries into adult 


of discovering exactly what a child 
Before passing on to what 


made from the result 


tion of congenitally 
d on for cataract. If his evidence can 
round * phenomenon of the Gestaltists 
had the utmost difficulty in differentiating 
circle and triangle. Even the development of 

actice, how difficult 


and laborious pr: 
ween words, particularly those 


d the attempts at visual perceP 
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(c) The development of visual perception in young children 


'The effectiveness of any method for beginning reading, whether it be analytic or 
synthetic, obviously depends on the readiness of children to make use ofit. Factors such 
as school adjustment, language development, physical and mental maturity, as well as 
adequate motivation, are very important, but as Dolch points out, “ perceptual develop- 
ment is more crucial than any of the others since without perceptual ability, * telling one 
word from another ’, there is no reading." 


Since the accurate perception of shape and pattern, which must logically precede 
word or letter discrimination, is not very important until a child begins learning to read, 
few scientific investigations of perceptual development in pre-school children have been 
carried out. It appears, however, that although children on the average, according to 
Griffiths, start to look at pictures as early as their second ycar, their perception may be 
partial and vague considerably beyond this age. For this reason many authorities insist 
that children should be able to name pictures without difficulty before beginning reading, 
and consequently include this type of activity in their reading readiness tests. i 


More important for reading than picture naming, however, is the ability to perceive 
two-dimensional shapes without evident representational meaning. How soon this 
ability develops is doubtful, but there is some evidence that before five years of age the 
average child will be able to recognise simple, outlined geometrical figures. The more 
complex figures, as Bender and other investigators have shown, are not fully grasped 
until later for, although children under five appear to have some awareness of details 
within a figure, they generally cannot reproduce them. A mental age of seven-plus a$ 
the border-line for reasonably accurate form perception has also been reported. 


So far the widely-held opinion that young children tend to see shapes as wholes 
would seem to have some foundation in fact. There are, however, other experiments 
which show that syncretist perception in children depends on the ‘ goodness ° of a shape, 
Le. in the Gestalt sense of the word, for whenever children have been presented with à 
relatively unstructured form consisting of salient details the latter have tended to dominate 
their perceptions. Consequently, further research on this aspect of early form perception 
needs to be carried out before a final verdict may be given. 


In contrast, research workers agree that young children have considerable difficulty 
with the orientation of shapes. Frank, for example, found that the tendency to confuse 
shapes (represented by playing cards) and their mirror images decreases significantly as 
children get older, a finding confirmed by Davidson’s experiment with silhouette shapes 
resembling word outlines. The fact that shapes are readily reversed has also been 
demonstrated by Hildreth and others. 


Many psychologists have found, too, that the sequential order of shapes presents diff- 
culties for the young child. Teegarden, for instance, asked children who had not yet 
begun learning to read to name pictures of familiar objects which had been arranged in 
five rows each of five columns. She reported a singular lack of consistency in the direction 
of movement used by the children in carrying out this task. This finding has an evident 
bearing upon the development of skills of word recognition, the aspect of beginning 
reading to which we now turn. 
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Io perceiy 5 ation between success in the ea 1 
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however on the perceptual abilities of backward readers is i ae es 
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br reading, b w correlations reported, a certain minimum perceptual abilit oe i ‘i 
g, but there is evidence that training in the perception of oem amit 
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the beginning and improves their subsequent progress. 
d when children perceive 


dilden maka § th h on this topic has concentrated on the errors 
vulnerable pets word recognition afler they have been in school for some time. A less 
stification for the widely-held beliefs that analytic methods for beginning 


readin 

g confor TAP R 
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he observation of I 
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the length for later recognition when they 
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these chala such a series of words as cows posim 
Vhe children differences m lengt 
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Eod detail, such as the dot, over t 
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gee the funny Cross i 

e ‘ monkey’s tail’ 


From this and other research Gates concludes that, although children seize upon 
salient details in a word at quite an early stage, dependence upon this method of per- 
ceptual attack may lead to difficulty unless other cues to word recognition are developed. 
These involve synthetic methods such as the use of letters, phonic analysis and syllabifica- 
tion. For beginning reading, however, Gates would seem to approve of an analytic 
approach since he states that: “ In general, the best procedure is to attempt first to 
recognise the word as a whole." 


Some investigators like Frank (cited by Vernon) go so far in their support of whole- 
word methods as to state categorically that young children perceive the general structure 
of words and neglect details. Such a finding is in general conformity with the Gestalt 
hypothesis and the studies of early form perception mentioned earlier. But we must 
remember, too, that most normal children will have achieved accurate perception or 
simple forms at a mental age of five-plus. Thus, Frank's observations and those of 
investigators: who claim that children are letter conscious when beginning reading are 
by no means as contradictory as they appear at first sight; it is at least possible that— 
whether by environmental pressures or by maturation—the carlier power of gross global 
perception has been augmented by finer discriminations. 


A number of studies have shown that children learn fairly soon to recognise the shapes 
of certain isolated letters. Nevertheless, mainly because letters by themselves are meaning- 
less to a child, advocates of whole-word methods recommend that the shape of single 
letters should not be taught until a basic sight vocabulary has been acquired. Research 
findings endorse this recommendation since young children experience considerable 
difficulty with the orientation of letters with a similar shape. Reversals such as ‘ b’? for 
"EDS" P > for * q °, and inversions like * b ° and * p’, ‘n’ and ‘u’, are common and seen 
to persist, though with diminished frequency, even with noma redas up to seven or 
eight years. , : 


It must be remembered that the direction in which letters and words are read is, like 
the letter symbols themselves, an arbitrary convention. It is not surprising, therefore: 
that young children are unable to recognise the importance of the order of letters in words: 
Davidson found that forty-six per cent. of the errors in word matching made by five-ye@"” 
olds were reversals. Reference to the ‘ reading gradient ° of Ilg and Ames shows that the 
transposition of letters within words and complete word reversals, such as ‘saw’ for 
* was’, persists up till eight or nine years, i.e. longer than letter reversals. 


Tendencies to reversals and inversions either of letters or words seem to be at least 
partly the result of immature perceptual development. Nevertheless, it has been show” 
and is indeed self-evident, that some training and practice in the direction in which words 
should be read—that is in their convention—is essential if normal progress is to be main- 
tained. This is particularly necessary if an analytic approach is adopted, since whole- 
word methods do not naturally impose any particular habit of directional attack 07 
individual word patterns, although they give greater help than synthetic methods by way 
of contextual clues. It seems important, therefore, to supplement analytic methods PY 


practice in writing words, since by kinaesthetic experience children will acquire the 
* feel’ of a word from left to right. 
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generally find difficulty in perceiving small details in shapes. Normal pupils in mg 
reception classes of our schools will have developed the ability to perceive simple figures, 
but will not be able to remember and reproduce accurately more complicated forms such 
as words, although they may be aware of their details. Accurate form perception, m 
phonic readiness, is apparently not achieved by most children under normal educationa 
conditions in this country, until a mental age of seven. This means that some children 
even in the upper junior school will still have difficulty with the orientation and sequential 
order of letters in words. Conversely, the abler children—and particularly those whose 
early years have been rich in pre-reading experiences—will achieve perceptual maturity 
much sooner and in some cases by the time they start school. Thus, a synthetic approach 
to reading with its emphasis on small, meaningless parts of words is likely to be more 
difficult for most young children than a more analytic, word-whole one. 


There is no suggestion that children can learn to read by word, phrase, sentence 
and story methods alone. Even when these methods are used in the carly stages, aS 
would seem appropriate, there is need for plenty of writing experiencés to emphasise the 
left-to-right directional attack upon words. Synthetic methods, too, are necessary at a 


later stage to develop greater accuracy in word recognition, and to give children a means 
of tackling new words independently. 


Children in the reception class will be at various stages of reading readiness requiring 
different methods of teaching. The majority will need to start with a whole-word 
approach followed later by phonic instruction based upon the vocabulary already acquired 
and understood; a few, because of high intelligence and a favourable home background, 
will be beyond the introductory, analytic stage, and ready for phonic training and wor! 
building immediately. 

Readiness, which involves a certain perceptual, intellectual, emotional and social 
maturity in children, is clearly the key to the successful use of both analytic and synthetic 
methods of teaching reading. In deciding the best method or methods for children at 
any stage of development it is important, however, never to forget that the purpose of 
reading is to obtain meaning from printed symbols. Whole-word methods for beginning 
reading, properly applied, achieve this object naturally, but unless used with care; 

synthetic methods may fail to doso. The end result is of such vast educational significance 
that this must be the primary justification for any method. 
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A STUDY OF VOCABULARY ACHIEVEMENT IN THE ENGLISH 


LANGUAGE IN SECONDARY SCHOOL CHILDREN 
Thesis submitted for Ph.D., Leeds, 1958. 
by D. G. Burns 


Aim 

The principal purpose of the enquiry was to classify a list of words using children $ 
definitions as a criterion. The definitions were supplied by senior pupils in secondary 
modern schools and it was hoped that the classified list could be used as a standard 


reference for younger pupils in the same type of school and for young adults (over 15 years 
of age) who had recently left school. 


Method 


The enquiry fell into two parts: (a) the preparation of a list of words which children 
in secondary modern schools were likely to meet in reading; and (b) an examination ° 
the definitions of these words given by pupils in their third year of study. 


(a) lt was assumed that children in their third year of study in secondary moderi 
schools (ages 13 and 14) might be able to give definitions of some 9,000-10,000 jen 
and a list of this size was compiled from various sources. The principal source yw 
The Teachers’ Word Book and all words in the frequency ranges from AA to 5 (roughly 
9,200 in all) were provisionally included. A separate enquiry was made to discover the 
books, newspapers and other periodicals read by children of this age attending secondary 
modern schools in an urban area and a list was made of the words occurring in samples 
taken from these sources which did not occur in the selected portions of The Teachers 
Word Book. This provided some 750 additional words. It was evident that many of t x 
words in this provisional list would be known to pupils when they entered the secondary 
modern school at 11-plus and, in fact, investigation in the schools revealed that near : 
all pupils were familiar with some 4,800 of them. There were also a number of won is 
taken from The Teachers’ Word Book (archaisms, abbreviations, foreign words ade 
unlikely to be familiar to British children like campus, chipmunk and levée) which did no't 
seem relevant to the enquiry. These and the words known to most children at r1-plU* 
were deleted from the provisional list, and the remainder were 
classified using the children’s definitions as a criterion. 


(6) Arrangements were made by courtesy of the Chief Education one 
in Leeds to examine all the pupils in twenty large secondary modern schools who wer 1 
their third year of study (3,684 pupils participated), representing about 8o per cent. of a 
pupils in the senior classes of non-selective secondary schools in the area. The pa e 
lived in all parts of the urban area and the group was representative of all children att n 
ing the secondary modern schools of the L.E.A. The children in this group had 
ranging from 70 to 115 (according to a Moray House test administered at 10-plus) K 
since it was evident that the wide range of ability and attainments in such a group W° m 
be reflected in their definitions of words, it was important to ensure that the definitio 
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and 
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à » Bulk Orders for off-prints of articles appearing in 
* Educational Research ” 
r We have received re 


quests from Training Colleges and Departments 
rable numbers of off-prints of certain articles for 
the use of students. This is a service which we shall be pleased to give 
but it is impracticable to hold large stocks of off-prints on the chance 
that they may be called for. If, however, the Editor is notified in ume 
that considerable numbers of off-prints are required, it will be possible 
to print these specially in a handy form and at a reasonable pea 
A request for a quotation for a bulk order of off-prints must be pet 
~ within one month of the publication of the issue in which the article 
-= . appears, and should be addressed to the Editor, “ Educational Research, 
" 79, Wimpole Street, London, W.1. 
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OCCASIONAL PUBLICATIONS 


| ETE, Foundation: je berrat 
T will be € Wer. a small series of * Occasional Publications >. These 
Sad piiced tg n in duplicated or off-set lithograph form suitably bound 
nenie cover the costs of materials, and postage in the United Kingdom. 
matter piscis fx intended to make available to research workers-and others, specialised 
individual re iJ m research work undertaken in this country by the-N.F.E.R. itself, by 
of Unies, idi h workers, by officers attached to L.E.A.’s or by the research departments 
[eara renee Material which would normally find its place in one or other of the 
Publication ^ 3 will not be published, nor will matter which could be expected to achieve 
level but with ook form. The series is intended to provide an outlet for work of a high 
accessible, a limited readership and which would otherwise become rapidly in- 
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TEST ANNOUNCEMENTS 


Recent additions to the Foundation’s ** open? series of tests: 


" e 

Mechanical Arithmetic Tests 2A and 2B. These are parallel tests devised to m s 

attainment in mechanical arithmetic of children in the first year of the primary school. ney 
are fully standardised over the age range 7 : 0 to 8 : 8. 


LJ A f * " e 

Arithmetic Progress Tests Br and B2. These are parallel tests intended to provide 
an estimate of the amount of the arithmetic curriculum assimilated by children in the third ye 
of the primary school, and are fully standardised over the age range 9 : gto 10 : 8. 


r rin 
Further details of these and the other * open " tests prepared for the use of the teacher 


4 : : : f : à : v the 
the classroom are given in the catalogue, Educational Guidance in Schools: Standardised Tests for t 
Use of Teachers, obtainable from the Foundation. 


Test Agency - 

One of the aims of the Agency is to make available to users in this country the many b 
originating overseas that, because of import restrictions, àre difficult to obtain. In pun 
of this policy the Foundation has the agency for the distribution of tests and test materials io 
the Australian Council for Educational Research; the Psychological Corporation, New Ei 
Science Research Associates, Chicago; the California Test Bureau; and many other publishe 


- of 
the Test Agency distributes in the United Kingdom and overseas a numbet e 
d educational tests devised by British psychologists. 
Full details and 
of the Test Agency c 


In addition, 
psychological an 


prices of all tests distributed by the Agency will be found in the new edition 
atalogue shortly available from the Foundation. 


* > 
_ The following new test has recently been made available: 


The * STYCAR ” Hearing Tests, by M. D. SHERIDAN, M.A., M.D., D.C.H. 


: i : 3 - : : " nd 
These consist of a series of simple clinical auditory screening tests which have been foun 
useful in the prelimina. 


; ry assessment of the everyday hearing of very young or mentally handi- 
capped children. The 
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1 y are designed to obtain reliable information concerning a child’s cape ë 
to hear with comprehension in everyday situations. These tests are restricted in sale to qua 
psychologists and medical practitioners, and are 


z À 1 supplied with a fully descriptive manua! 
Further details and prices are available from the Foundation. 
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of uu epi Be : Fleming points out that our correspondent has warned us of the complexity 
a warning Tm em — shared by almost any topic of the social and educational sciences— 
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This answers some of the points made by 
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s What, then, of the other issues ? Much research in education suffers because the wrong or 

an irrelevant question is put; but educational research is not exceptional in this and the natural 
sciences are strewn with equally glaring examples. In the present case is the question irrelevant 


or wrongly put? One aspect of the problem is surely the question of relationship between size 
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ber of things. The infancy of a science is often a period of trial and error in which new weapons 
have to be forged and tested—and many abandoned. Moreover, the older sciences possess, 
by the nature of their material, the possibility of reduplication of experiences, of expenditure 
of material and of direct transfer from artificial laboratory conditions where factors can be varied 
independently to ** real " situations. The human sciences are rarcly like this; and their methods 
are necessarily different—certainly where the psychological development of children is concerned. 
Rigorous, objective thought however should be common to both; so, too, is the verification of 
hypotheses by testing their predictive value. The so-called ‘ 
ceptible of definition and if they are not they are merely a cover 
susceptible of some kind of measurement and it must be possi 
use them as predictors. That this has not been satisfactorily d 
for many (though it has-for some) is because agreed definitio 
has not been the massive devotion of time and money necessar 
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for imprecise thought —must be 
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ns are lacking and because there 
y to the attempt to measure them. 

May we, in conclusion, come back to the point of the responsibility of a journal such as this. 
Of course we expect our colleagues to regard critically such findings as are put forward and to 
test them in the light of their own experience. Of course policy decisions which affect human 
beings and the very nature of our society cannot be mechanically taken and olicy-making in 
any field is always an K art" and not a “ science.” The difficulty and hallen € of work in 
educational psychology is that there can never be one right answer. What eae D donc is 2 
painstaking exploration of the consequences to children of different decisions which are made 
and to present these as the basis for varying or ratifying them. All education implies choice; 
and choice implies sacrifice as well as gain. Research can cast something of the profit and loss 
account Dr. Fleming’s article said in effect that by reducing the size of classes within the now 
pus e range and, doing that alone, your profits as expressed in attainment, will not go UP: 

ere may well be other advantages and disadvantages but they must be sought elsewhere. 


- — 
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The Teaching of Mathematics—I 


ATTITUDES TO ARITHMETIC-NUMBER ANXIETY 


by J. B. Bices 


Introduction 


T is becoming increasingly recognised by the general public that probably the — 
problem in the teaching of mathematics is to overcome the fear or anxiety the su e 

is popularly believed to instil in the mind of the learner. The recent pamphlet e 

by the Ministry of Education, The Teaching of Mathematics in Secondary Schools, had m 
things to say about mathematics teaching, but it is most significant that the Press a Suh 
to a man to commented upon this one aspect—" Distasteful Maths” (Daily T^ a 
graph), “ Fear or Fun in Maths? ” (Observer), “ How to Frighten People Off pc 

(News Chronicle), ** BLACK Manks for those Dreary Orp Sums ” (Daily Mirror). As d 
to comment upon the pamphlet, Professor J. Lauwerys, in the B.B.C. At Home and uu 
programme, stated: “ No subject arouses so much distaste in boys and girls as mathematic 

Girls definitely suffer more from this distaste than do boys." 


: à ; ; : -tage of 
Some months prior to this, there was considerable discussion about the shortage 


" . cama . E Bi Ye š increase 
scientists and technicians in relation to the Ministry of Education’s proposals to increa 
the teacher-training course from t 


wo to three years. In a leading article (* A Rush 0 
; : g n 

» The Times suggested that a cause of this shortage, at : 

might lie in * the deplorable quality of the mathematic 


S, which has equipped children with an original distast 
for the subject as strong as Gibbon's, . , .” 


: ; : f 
It is unnecessary to multiply examples of the pre-occupation with this aspect 9 


mathematics teaching. It is evident that here is a problem as great as any in Lacer 
but one where opinion flourishes in proportion to the lack of definitive rescarch finding. 
There is, however, some work which is relevant and suggestive, and which it is worthwhi 
to summarise, if only to clear the way for further, more conclusive, rescarch. 


The “ Emotional Component ” In Mathematical Ability 


Factor analytic studies into mathematical 
two main types of factors which account for t 
test scores: these are the cognitiv 


ability have shown that there appear to bc 
he greater part of variance in the obtain 
€ and the affective or emotional factors. . 
The studies agree that the one cognitive variable most predictive of success S 
mathematics is “ g,” or general intelligence (Wrigley, 1958). Others, such as “ p y 
“ spatial " and “ verbal " factors, have also been shown to be operative. This A 
research naturally only identifies these factors—it does not go further into the explana ler 
of their nature. It is possible that these subsidiary factors are genetic in origin: a pnt 
and more likely explanation, however, is that they are the result of teaching dm hes 
experiences generally. Thus, research subsequent to Piaget’s own SS upon 
shown that the “ stages " in number development which he describes are dependen 
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two things—mental audi ] i i 

inii r Panis age (or g” in the present terminology), and kinds of experience 
g rmative periods of number concept development. Some of these cognitive 
aspects have already been discussed in the first article of this series. * 


This leaves the affective aspects of mathematical ability, or the “ emotional com- 
ponent,” as some investigators call it. This may also be complex and made up of 
different kinds of factors. On the one hand, it seems that certain types of personality 
are better suited to mathematical study than others: emotional instability and anxiety 
have been shown to affect adversely performance in mathematics, as that subject is at 
present taught, to a relatively greater extent than performance in other subjects. This 
aspect may be called a primary factor of emotionality in mathematics, as opposed to the — 
secondary or derived factors which are specific to mathematics and which are not neces- 
sarily part of the basic personality pattern. These secondary factors are, of course, the 
attitudes displayed by children and adults towards arithmetic and mathematics—the 
negative ones varying from a simple distaste to what amounts to a veritable phobia. It 
scarcely needs pointing out, however, that these attitudes may tend to take root more easily 
in the unstable personality. 

There would appear to be no reason why an intelligent child should not become 
he is taught in a logically and psychologically sound manner 
he is emotionally stable. Furthermore, if these con- 
hy the much-vaunted fear of number should 
ground for assuming that there are 


Word People and Number People, dent in The Observer ingenuousy 
suggested, and even less that some of us might have a “ Fear of Number born in us." 


'There has been some work reported in the psychoanalytic literature, by, for example, 
Wegrocki (1938) and Bartemeier (1941), who describe interesting case histories of phobias 
towards specific numbers. Jeffreys (1936) and the Planks (1954) enunciate some general 
Principles concerning the dynamics of numbers and numerical processes in psycho- 
analytic terms, but these are rather tenuous when viewed in the light of classroom pracüce 
and accordingly no more than a passing reference can be afforded them here. 

: However, as was noted in the previous article in this series, panies hen 
in the primary school is at best only roughly correlated with what we now a ipe ei 
Intellectual development of the child, and therefore many do not achieve te ed 
Standing of the subject. If this is serious at any stage, negative atti E Dok. 
directed towards mathematics may well arise—based originally 2: ian deeds ^ 
It is intended in this article to look into the research findings related to 


Mathematics, and in particular to consider their implications for the teache 


adept at mathematics if: (a) 
from the very first stages; and (b) 
ditions are fulfilled, it is difficult to see w 


make an appearance at all. There is no scientific 
as one correspon 


3 C > 
à ortae edu blic, of videspread distaste for 
i c, of a wi 
ngst the general public, at 
> pertinent. In order to answer 1t, 1 
up h are peculiar to mathematics as à 


features whic t 
tus! mind is its abstract nature. Mathematics does 


In view of the awareness, amo 
es this question is parti 
Sch. Ssary to enumerate briefly thos 
ool subject, The first which springs to 
nal Research, Vol 
server, February 1, 


* Educatio 
g The Ob 
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demand even from the outset a level of abstraction higher than that for most other 
subjects—and this is in itself a black mark in the eyes of many people to whom the process 
of abstraction is by no means easy. As we saw in the previous article, the Piaget-Inhelder 
experiments demonstrated that the capacity for true abstraction is not attained until 
adolescence and then is developed in varying degrees—in some people, not at all. How- 
ever, it is present in most, and the popularity of certain kinds of games and puzzles in the 
Sunday press suggests that many people enjoy making use of this ability. It is relevant 
here to note that Mace suggests that " mathematical phobia,” as he calls it, may be due to 
the fact that certain branches of mathematics are often taught long before the required 
powers of abstraction have matured. This, however, is a fault of teaching method, and 
is not itself due to the abstract nature of mathematics. 


A second feature of mathematics, not shared by the literary subjects, is that the 
answers to the vast majority of mathematical problems arc cither right or wrong— 
one may not get full or even good marks for “ elegant style " alone, at least not at the level 
of mathematics with which we are concerned. This “ either-or " nature of mathematics 
might well prove disturbing and distasteful to certain anxious personalities who do not 
like to commit themselves in any situation, let alone the mathematical. This diffuse 
anxiety reaction, however, is an adult kind of defence, and should not apply to youns 


children to whom a specific fear of failure, based upon past experience of failure in a 
definite situation, is of much greater importance. 


Prima facie, there is every suggestion that the “ nature” of mathematics should be 
such as to appeal to any healthy, enquiring mind. Russell pleads eloquently for this 
appeal in his book, Mysticism and Logic: “ Mathematics, rightly viewed, possesses not only 
truth, but supreme beauty—a beauty cold and austere... . The tide spirit of delight, 


the exaltation, the sense of being more than Man, which is the touchstone of the highest 
excellence, is to be found in mathematics as surely as in poetry.” 


** Rightly viewed ” seem to be the operative words here, and the fact that so many 
people do not sense being more than Man while studying mathematics, Russell considers 
to be the fault of those “ dry pedants ” who bid the eager youth who would press forwar 


to be initiated to the domes and arches of the sacred temple of mathematics, to “ tur” 
back and count the steps." 


But probably more convincing than Russell’s rhetoric is the amount of empirical 
evidence available to show that a substantial number of pupils of both sexes do not 
necessarily dislike arithmetic. One study performed in California (Dutton, 1956) with 
459 junior high school pupils (slightly older than U.K. children at secondary transfer) 
showed that 68 per cent. of the children rated themselves, on an 1 1-point scale, as “ liking : 
the subject, 15 per cent. were neutral, and only 16 per cent. expressed an active dislike- 
It should be pointed out, too, that these data were gathered anonymously; thus, PI^ 
sumably, the children gave franker replies. Only 5 per cent. of the children in response 
to the questionnaire said that they “ detest arithmetic and avoid using it at all time», 
whereas at the other extreme 10 per cent. said that “ arithmetic thrills me, and I like SS 
better than any other subject.” Most pupils (87 per cent.) enjoy problems when they 
can do them well, and 83 per cent. feel that arithmetic is as important as any other 
subject. 


—  ———— ——9 Án. 


In this country, Freeman (1948) administered a questionnaire, again anonymously, 
to 2,000 pupils from all types of secondary schools. About half said that they liked 
arithmetic “ fairly well” and problems “ sometimes." The pattern of responses to this 
part of the questionnaire was similar for all types of school organisation. More reference 
Will be given to this important study later. 

. . Wall (1945) reports that when a group of young industrial workers were asked to 
indicate what subjects they would like to take in a voluntary day school, 69 per cent. ofthe 
boys and 32 per cent. of the girls* signified that they would like to participate in an 
arithmetic class. Such a result is scarcely in keeping with the notion that the majority of 
these un- and semi-skilled youths found mathematics very distasteful. In a pilot study in 
the N.F.E.R. research programme, 139 third and fourth year junior school children were 
given a scale consisting of cleven items, and were asked to check the item which most 
nearly described their own feelings about arithmetic. Forty-five per cent checked the 
neutral item (“ I am not really keen on arithmetic, but I do not dislike it either ”), 35 per 
cent. checked items which were favourable to arithmetic (from “ quite nice ” to “ really 
thrills me ?), and only 20 per cent. registered unfavourable attitudes (from “ don't really 
enjoy " to “ absolutely loathe ”). On the other hand, in another school, attitudes were 
measured by means of a sentence completion test and here it was found that 25 per cent. 


of the responses (each child giving several) were favourable to arithmetic and 52 per cent. 
er cent. were unfavourable to arithmetic and 


favourable to English; 53 per cent. and 35 P it. W favi 
English respectively; and the remaining responses indicated indifference. ay. 

We may conclude, then, that mathematics and arithmetic are not ae nd 
distasteful, although dislike for these subjects may be more readily aroused than for other 


School subjects. 


Origins and Causes of Attitudes 


Before entering into an involved discussion 1 
€motional factors to mathematical performance, we should first look at the more obvious 


Secondary factors, i.c. negative (and positive) attitudes specii yd 
arithmetic, Dutton (1956); whom we have already — E. E ie pt 
children he tested felt that they knew when their fee inge towar es ae 
developed. Grades 3 to 8, and especially grades 5 and 2 Sa ai i 
10 and 12), were most significant for attitude for An P Sis aspe He 
ered that this information was obtained on the asis of | B ac ndr yos 
Which is not likely to be entirely reliable, especially mese io ee of tht P sd 
Dutton also asked them if their vu cm peel m. dies probably had done so. 
Te i he childr a a i 
ale de coder pie attitudes as a T 
Mach a function of the immediar® su ^ P hen bs suggests that faulty 
Churchill (1958) seems to be rather nearer 


pment of number conce obab ikely e « strong dislike 
i m pts is P ly the most likely cause of the ^ stro l 

. ear hic 2 i. € í " : manifest towards arithmetical 
n i 1 i ; intelligent adults are known to manife E 

ns. I the first origins of the phenomeno as far back 
h 


0 x 
e E : iode 
Perations, This conception places ag ae 


whole problem 
pr 
Little reference will be made to sex differe 


ed up ve ‘i i e of 
vi ry much with the wider on 
Will be dealt with in a subsequent article 


about the relationship of the primary 


as the infant school, where critics of current practice assert that while children are taught 
perhaps to calculate, their number understanding is rarely developed. If the young 
child does not grasp the significance of number relations at this stage, subsequent arith- 
metic lessons can only be meaningless and puzzling—although he may mislead both his 
teachers and himself by obtaining “ correct " answers which, however, are the result of 
slavishly following a mumbo-jumbo of rules. Williams (1958) also agrees with this 
view when he says that a disparity between conceptual and mechanical attainments leads 
to a dislike of mathematics. This, too, is one of the raisons d'éire of certain methods of 
teaching arithmetic: Stern, for example, claims in her book that, as her method “ teaches 
for understanding,” it can be presented in kindergarten (4-7 years) to the “ joy of children, 
teachers and parents." 

Related to the question of the origin of attitudes to arithmetic, is the more important 
one of the causes of these attitudes. Some of these are self-evident. Snell, in a prest- 
dential address to the London Branch of the Mathematical Association, is reported in 
T.E.S.* as saying: “ The * don't-like? attitude of some scholars towards mathematics 
was often the result of trying too much too quickly, with resultant disillusionment an 
failure." We have seen that Mace’s opinion is that this same phenomenon is duc to t00 
much abstraction too early; the authors of the Ministry pamphlet are concerned about the 
excessively formal nature of much of the mathematical work forced upon children at the 
present time, and with poor attitudes and lack of true mathematical understanding 0n the 
part of the teachers—themselves the products of the same system. Drummond writes 
that sensitive, intelligent children, if they are hurried or puzzled or allowed to feel that 
they have made fools of themselves, will give up number and seek success in some other 
sphere. In the course of a N.F.E.R. survey, a teacher raised the interesting point that the 
greatest problem in the teaching of arithmetic is that of overcoming the child’s fear of the 
subject, occasioned not so much by his present sums, but by the fear that he will be 
unable to cope with the forbidding-looking ones he knows he will be taught in the future. 

Valuable as these opinions are, however, they are opinions only. Most of the 
research bearing directly on the matter has been performed by the simple expedient ° 
asking the subjects—students or children—what their reasons were for liking or dislikin$ 
arithmetic. This technique, for obvious reasons, is satisfactory only up to a point: 
Wall (1958) points out that very often these emotional blocks to learning are uncon” 
sciously determined, and therefore the pupil might be quite unaware of the reasons for hi5 
attitudes. Pritchard (1935-36) shows that boys and especially girls disliked arithmetic 
because of a feeling of incapacity and strain when dealing with difficult items in the 
curriculum. Freeman (1948) bears this out almost exactly—inability to master technic? 
difficulties he quotes as the most frequently expressed reason for not liking arithmet 
Freeman does note, however, a general improvement in attitudes over the years, aP ait 
has been suggested that this may be due to a lightening of the syllabus and improveme’, 
in teaching techniques apparent since Pritchard's work in the 1930’s. Gibby (19591 
found that the majority of boys and girls he studied did not find arithmetic difficult, 
that those who did were more likely to dislike the subject than those who did not. 

Two of the studies by Dutton are of interest here. In the earliest (1951); when tic 

subjects were student teachers, the most frequent reasons given for disliking arithme 


*T.E.S., October 10, 1958. 
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Were, in order: never taught the reason why; disassociated from life and social usage; 
Pages of word problems; boring and unnecessary drill. Later (1956), when children 
Were asked their rcasons, the order became slightly changed: don't understand; too 
difficult and complicated; not good at it (* I don’t learn easily ?): boring and repetitive. 
The children's reasons for liking the subject emphasised, first and foremost, practical 
application and social needs, then followed reasons concerning the interest and fun which 
arithmetic had for them; only later did they mention * can work arithmetic easily . . . 
good at i." In a pilot study, Poffenberger and Norton (1956) interviewed a small 
group of 16 university students to explore previous influences upon attitudes towards 
arithmetic and mathematics. Some interesting hypotheses emerged. These authors, 
with Lovell and White (q.v.), place a lot of emphasis on parental influence which, they 
say, determines the child’s initial attitude and affects his achievement. Where parents 
used themselves to have trouble with mathematics, so does the child, although this may 
not apply where they have favourable attitudes to their child’s study generally. Poffen- 
berger and Norton, in addition, claim that the personality of the teacher, and whether 


he is liked or disliked, also influences the child’s attitudes. 
This relationship between dislike of teacher and dislike of subject is worth considering 


alittle more closely. Most people would probably imagine that there is a close connection 
between these two factors: the indications from research, on the contrary, generally show 
that this is not as clearly so as might be expected. Pritchard asked a section of his sample 
if their best-liked subjects were taught by the teachers they liked best, and their worst- 
liked subjects by those they liked least. The weight of the evidence, ws m is 
“ emphatically against the opinion that the popularity or unpopularity of the pace ES 
the main influence.” Pritchard was here concerned with school subjects in e ko» x 
later workers are mostly of the opinion that it is just as true when only arit m am 
Concerned. Lovell and White, Freeman and Gibby are all agreed that his aum le 2 : 
teacher does not appear to have more than a small influence upon the pem s i 
arithmetic, On the other hand, E. E. Biggs (1951), ina study of backwar a i d 
Metic, says that the pupil’s attitude to the subject was of be eine E bus 
Claims that this is, to a large extent; dependent upon the T€ ^ M n P eben: 
that Biggs was working ina girls’ grammar school, where persona P i 10" nm finding. 

are bei ons d Bm ance, is a significant point In interpreting this finding 
are likely to be of greater importance, ee study was that amongst a group of 54 
Vl de ir E ides a a highly significant pue pom 
BC. ar junior school children, ase of the boys in the sample. 4 
ion between boys 


a a ici c 
king for teacher and attitudes to arithmetic 1n ae ihe poles 
came to actual arithmetical performance, ` not different from zero. 


; ; : ‘est results was : 
Attitude to teacher and arithmetic attainment p opp den attitude to teacher. with 
On-sienificant correlations were obtained for girls hmetical performance. In the 

ttitude to arithmetic, and attitude to teacher with wy 6 T Pocher, however, no 
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Matter, Iti ; f different results 
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levels—particularly in the difference between boys and girls. Further, liking E ts 
teacher is closely related to the fear of failure which the child may fecl—the et ie 
his teacher, the more anxious he, or she, will become that he may fail and thus o e ei 
teacher. As we shall see later, the effect this anxiety will have upon the child s vg vill 
unpredictable: in some cases it may result in improved performance, while in "ep i iir 
interfere with and impair performance. It is appropriate to mention here that abe 
of attitude, and particularly the teacher's own attitudes, seems to account very pad 
for sex differences in mathematical performance which are frequently noticed in 
latter years of the secondary school. l P 
It might be remarked that the research findings reviewed in this section do n dei 
the main, appear to deviate very far from what is told us by common sense and sou 


: ed H A B ; ie in the 
experience. The crucial period in developing attitudes in the child seems to lie in à 
infant school where his first formal acquaintance with 


should proceed at a pace commensurate with his 
on the one hand, or bored on the other. 


to put down upon paper, yet in how man 


arithmetic is made: thereafter, h 
understanding, so that he is not poen 
This sounds very simple and almost too obvio 

y schools does this actually happen? 


The Effect of Attitudes upon Mathematical Performance 


There remains the important question about the effect attitudes actually have apu 
the child's performance, and indirectly, upon his subsequent choice of studies or geen " 
tions involving mathematics. The latter is an important rider to the first question wi 
it is well known that children or students can swallow their dislike of a particular subjes 
if by so doing they can achieve some ultimately desirable end. Is it, for example, a M 
as The Times suggests, that the shortage of “ top ” scientists is to be attributed to a dele 
for mathematics produced by deplorable teaching in the primary school? One eit 
study, reported by Lovell and White (1958), produces some evidence favouring this Vi vis 
Over one hundred training college students were asked a series of standardised (aa a 
about their reasons for choosing arts or science subjects at college. Amongst the © 
clusions of this study, the following are relevant: had 

(i) All the students tended to study at tertiary level those subjects which they J- 
enjoyed the most, or performed best in, during their later years at grammar schoo: 
although most students seemed to have made up their minds before they were 14 years ? 

which is long before they had to make a final choice. 


R : à : be 
(ii) Parental interests, classified as either scientific or artistic, were found t? 
significantly related to the choice of college career made by college students. 
The following table summarises the most important findings: 
Table I 
REASONS FOR CHOICE OF ARTS OR SCIENCE COURSES. 
102 TRAINING COLLEGE STUDENTS. 
Liked arithmetic 
in junior school, 


T ic 
Disliked arithmetic? 


" m cin o 
Cannot remember in junior schoo. 


or average ssfu. 
Male Students or was successful | werage was unsucce 
i o 
Non-Science ad 13 L 22 M 
Science eT ed 31 I4 


I2 


—— 
n — — 


> 


— — E ——É——— SS, 


t bs difference between the science and non-science groups is significant and leads 
Honti I to draw the conclusion that the quality of arithmetic teaching in junior school 

d e regarded as of major importance in determining the quantity and quality of 
Science teachers and graduates generally who are ultimately produced. 

These data support the view expressed in the report by the ATCDE (1954) which 
States that * an attitude towards the subject (mathematics) is established several years 
before the children reach secondary school ” and therefore * it is important that a good 
attitude towards, and attainment in, arithmetic should be built up in the junior school." 


however, that Lovell and White did not differentiate liking and 


It is unfortunate. 
> 
Thus, the general 


disliking on the one hand, and level of performance on the other. 
trend of their results could be expected on the basis of the success-failure criterion alone. 
Nevertheless, their study is important because it does emphasiše the fact that success, 
at least, in pre-secondary school arithmetic is closely related to the choice of a science 
course at the tertiary stage. Other research studies have thrown further light upon this 
relationship between liking and performance, among which are those specifically investi- 
gating the causes of retardation in arithmetic. Thus, Wheeler (1927) states that emo- 
tional factors seem to be “ most potent in producing and maintaining a condition of 
backwardness ” and that these are difficult to correct. Drummond (1922), in discussing 
children specifically retarded in mathematics, claims that the difficulty and its solution 
are to be found in the region of the emotions. Similarly, Hoel (1954) found that lack of 
success in mathematics amongst intelligent children was in most cases due to emotional 
disturbance which could be manifested in two ways: anxiety about making mistakes and 
receiving reprimands, and (what probably amounts to the same thing) feelings of being 


under pressure from parents and teachers. 
The Schonells (1956) discuss the impor c 
backwardness: “. . . disturbing thoughts or emotional 
himself or family matters . . - all exert a more power 
arithmetic than on those in any other school subject. 


studies was cited at the commencement of this article. — ; 
found that an “ attitudes factor ” was especially important in the case of ret 


Finally, Burt (1949), says that the excitement, shock gud genome dipha E 
by the war upset all school subjects, but since arithmetic calls upon = 
functions of the mind, it became “ the Belgium x T wy curriculum. 
t; d d i spicuously than all. i 
first; it suffered most; it suffered more consp y : pu——— Ec 
Jordan (reported in Davidson, 1950) found Ap Pod other school subjects, 
and attainment was highest in mathematics, a$ compare a fates, i a utm 
Ut even then was only of thc order of 0.3. Thus, attitude, Jor pects oe eh 
: helping to determine relative attainment, and attainment afiects ^ 


: i imself then went on 
^ € resultant of a large number of contributory came t nape e and English, and 
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he relative effect o 
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found that those who disliked these subjects fell below the attainment of M a of Bnglish 

€m. This is not very surprising: the interesting point is et ens wis ked ^N 

ig who disliked the subject tended to be cio uem on the other hand, 
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intelligent children no more tended to like the subject than unintelligent children tended 
to dislike it and therefore he comes to the conclusion that liking and being good at à 
subject is an evidence more in relation to arithmetic than to English. 

In a small pilot study in the N.F.E.R. research programme, a third-year junior 
school sample was administered with a sentence completion test and the attitudes to 
arithmetic and English thus obtained were correlated with attainment scores in these 
subjects (Table II). 


Table II 
THE RELATIONSHIP BETWEEN ATTITUDE AND ATTAINMENT IN ARITHMETIC AND ENGLISH. 


Correlations. 
Attitude with Boys Girls Boys and Girls 
Performance N=23 N=31 “N= 54 
English F An =.14 .42* 45 
Arithmetic .. m -45* 34 Hie 
ES E 


* significant at 5% level. 
** —significant at 1% level. 


f = "m Bede fom the above table, the only highly significant correlation is between 
avourable attitude to arithmetic and arithmetical performance. Such is not the case m 
English, where the correlation for the whole group is not different from zero—althoug 

dues CN significance with the girls. There is, however, a significant sex difference 
E a de a? canre lation as English, but this is not so in arithmetic. In RS 
ae ger sample, the girls’ correlation in arithmetic would also be significant—** s 
indicated when their results are combined with those of the boys. This sample was c 
too small to permit any but tentative conclusions, although these results do support those 
of other Investigators in that the pupil’s attitude to his work in arithmetic has more 
bearing upon his actual attainment than is the case in other subjects. 

-i Direct evidence, then, from those studies which compare the achievements of childre? 
liking with those disliking arithmetic, and indirect evidence from studies of retardatio” 
and failure, indicate fairly definitely that poor attitudes have an adverse effect upor 
performance, and that this effect is relatively greater in arithmetic than in other scho? 
subjects. Although there are some grounds for believing that attitudes may be change 
un attitudes especially seem to be lasting; at least from primary school to universitY 
evel. 


The Influence of Basic Personality Variables Upon Performance 1 

We have taken a quick look at some of the secondary emotional factors. We shal 
now study in more detail the situation outlined at the beginning of this article whet? 
was suggested that certain inherent personality variables such as instability and anxie 
adversely affected mathematics. 
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E first look at the evidence from studies of maladjustment. Feinberg (1947) 
His "ure rescarch relevant to maladjusted boys committed by courts to institutions. 
ieee ings agree with those of previous investigators (Chase, 1932; Armstrong and 
sler, 1945) in that a consistent pattern of scholastic achievement was found—reading 
and general achievement approximately average, or only slightly below the average, 
whereas arithmetic was very poor indeed by comparison. It was further found that 
Intelligence had little to do with frequency of arithmetical errors, or with the arithmetic/ 
reading ratio. Lane and Witty (1943) came to rather similar conclusions. They found 
that delinquents, by and large, were not noticeably inferior intellectually, but were so in 
educational achievement, especially in arithmetical computation. This latter was 
markedly improved after special coaching; more so than was the case in other subjects. 


Barakat (1950), in a factor analytic study of mathematical ability, found that 
emotional stability, as rated by teachers of secondary grammar pupils, correlated to a 
small but significant extent with mathematical attainment; instability seemed to be most 
highly related to inaccuracy of computation. Plank (1950) studied a small group of 
children who were good at all school subjects except arithmetic and came to the con- 
clusion that achievement in arithmetic in the case of these retarded subjects is more 
closely related to personal adjustment than to either intelligence or to school experience. 
She amplifies this a little by saying that maternal overprotection seems to be a most 
important factor in the adjustment pattern. Overprotected children may be either 
independent, assertive and over-critical, or overly anxious and withdrawn. Both types 
tend to use reading as a flight from reality, whereas arithmetic, representing reality, as it 
were, is deliberately avoided. Plank goes on to say that insecure children show a be 
discrepancy between reasoning and computational scores, since the latter ten m e 
competitive and emphasise speed. Jastak (1941) also notes that the neurotic and dis- 
organised child is usually more proficient in reading than in arithmetic. 

Plank’s work ties in extremely well with Levy’s (1943) research into maternal MER 
Protection. Despite wide economic and intellectual differences 1n his sample, ey cum 
Constantly that in his educational record, the overprotected child achieved a hig ee E 
Of success in English, vocabulary and reading, and very poor arithmetic ^ 
The higher verbal achievement is put down to several factors, among which the e. 
Important are: (i) constant association with adults and aun langen d p E 
Sequently less time spent with a peer group which itself prohibits the use g 


i i i i ions, more time is 
and descriptive language; (iii) as there 1s less time spent with companions, 
Spent in solitary pursuits such as re 


ading and study. 

None of these considerations apply so readily to 5 
reading ability are at a minimum. Thus, Levy argues, t 
ving derived great satisfaction out of his hi 


gh marks in English, | sect. which 
in arithmetic as any other child; he would, therefore, not take kindly to a subjec 
!d not offer him the same 


able to 
feeling of superiority. Secondly, mothers are not so 
Cp the child in arithmetic home 


vork, especially in advanced grades. E here 
peo run errands, take paper rounds, and generally mix with other chi 5 
ave > 


r also remarks on 
ve more experience and facility with number concepts. . Md SE die dye 
‘his in his revision of the Binet scale. On the other hand, à 


where vocabulary and 
rprotected child, 


lish, is back to the same level 


arithmetic, 
e aggressive ove 
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protected children are severely retarded in arithmetic, there are also a few who are us 
advanced. These latter probably themselves come from mathematical homes. we 
point is that no overprotected child was “ average” in arithmetic and the majority w 
distinctly below average. m 
Magne* selected two groups of *dyscalculic' children (those specifically — 
mathematics) from a total of over 6,000 children in Swedish primary and secon ed 
modern schools (aged 8-16), and found that the number of maladjustment sympto e 
was very much higher in the dyscalculic than in the normal group, especially in the di 
of “ indolence traits" (inhibition, daydreaming, “ laziness ”). Of particular inter v 
is Magne's finding that dyscalculic children of high intelligence tended to be very ee 
more maladjusted than dyscalculic children of low intelligence. He concludes, there a 
that the arithmetical difficulties of the latter are due simply to this lack of ne ee 
whereas pupils of average and high intelligence have difficulties in arithmetic only if they 
are maladjusted. e 
Instability and maladjustment are difficult and complex variables and thus it i 
difficult to conclude from the above studies anything further than the simple fact D 
children who are emotionally disturbed would be expected to show up poorly in p 
metic. Nevertheless, there is one important corollary which teachers might note. T ^ 
discrepancy between arithmetic and other subjects, especially in intelligent cae m 
not to be rectified by the easy assumption that such a child is simply “ lazy ” in arithme à 
—that he “ could do it if he wanted to.” Certainly, arithmetic is within the por. 
these children, but driving is not the way to make them realise their potentiate 
Unfortunately, it is often quite difficult to distinguish the lazy from the genuinely 
turbed child: it is impossible by taking into account scholastic factors only. 


Anxiety is often a specific symptom of some forms of maladjustment and it has € 
found, generally speaking, that there, too, arithmetic is the first subject to be ici 
Hanfmann (1950) points out that anxiety affects markedly both attention and concent? id 
tion. Thus, immediate repetition of digits, and, to a lesser extent, arithmetic problems 
are items in psychodiagnostic tests which are considered to be the most indicative 
anxiety when the subject does poorly in them in comparison to other item-types- 


stie 
This feature was used by Foster (1951) to investigate the relationship between a > 
metic and anxiety. A group of 20 children retarded in arithmetic was matched for der 
and intelligence with a group of 20 controls who were not retarded. The sub-test sc the 
of scores of the experimental group, on the Wechsler-Bellevue Scale was like that of ifi- 
typically “ neurotic” pattern. Also, the vocabulary scores of this group were sig” he 
cantly higher than those of the controls. This study is inconclusive, but does confirm in 
disparity between English and arithmetic attainment noticed by Levy and others 
maladjusted and presumably anxious children. ap 
Lynn (1957) investigated the hypothesis that “ good reading in relation to -— 4 
might be associated with nervousness and in particular with anxiety.” He founi > with 
sample of unselected junior school children, that there was a significant relationship 5 
the good reading/poor arithmetic pattern. But for various reasons, and in paie, of 
Reed and Schonfield (1958) point out, because Lynn’s definition and measurem 


*Private communication to the author. 
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anxiety are i i i 

coat y Lyn nz ee ee in meaning, the exact interpretation of his findings is not 

aiia d =. seems to be interested in his results more from the point of view of 
> ough he does observe that anxiety has a disorganising effect on arithmetic 


McCa ini 
Towa Fe Pa acer (1956) administered a children’s anxiety scale to 359 
skills senting "E on nay to Lynn, they found that all the more complicated 
Mere e Ln : an Pow school performance—were apparently more 
T xiety than were the simpler mnemonic skills such as spelling. Girls 
Fs RS mi — than boys (or at least were more prepared to admit their anxiety 
"a ai om: and there was generally more interference with their performance— 
pi a ne fe epu in arithmetic. The correlations between anxiety and 
(eil ighest in the top grades of the school (12 4-): — 74 (boys) and —.57 
girls), both of which are highly significant.* j 
| ae: Kerrick (1955) administered the adult form of the anxiety scale 
pip aia y ‘andless, with several scholastic tests, to a group of Air Force trainees. 
E highest correlations with anxiety were in the case of word knowledge (—.40) and 
ace ing comprehension (—32) : the lowest was with arithmetic (—.27). These data are, 
course, in direct opposition to Lynn’s hypothesis. Heath (1956) using quite a different 
approach with a group of schizophrenic patients, in whom anxiet abdo: il d 
and identified, tested verbal and arithmetical performance mais dis bL 
stressful conditions. He found that performance under stress was affected sua ee vt 
verbal than in number situations and he concludes that “ over-learned habitual woes 
such as addition and subtraction may be highly resistant to disruption by even severe 
anxiety." However, his subjects were adults, in whom the four rules may be over-learned 
(they would not be in many children) ; and secondly Heath's choice of highly abnormal 


adults probably restricts the generality of his findings. 
Sarason and his colleagues at Yale have reported many studies on anxiety, with 
special reference to their “ Test Anxiety” scale. This is an attempt to measure the 


degree to which children are upset by tests and examinations. Some of these reports 
(1955, 1958, 1959) mention the relationship between test anxiety and mathematical 
achievement. Generally speaking, there have been no striking results except that children 
Considered to be reading, arithmetic and behaviour problems obtained significantly 
higher test anxiety scores than normal children. It should be noted that there was little 
or no tendency for the problem children in arithmetic to be more anxious than either of the 
Other two problem groups. 
th Sarason's scale has been adapt : 
nat three anxiety scores were available—general anxiety, 


(e. the anxiety displayed when the child is concern 
p of 79 third-year children a 


€ 3 d. administered to a grou es Let 
ed with arithmetic, English and to follow up ynn's wor 
. a > i T 
an Blish and said attainment scores. Zero correlations ves obtained rper 
rithmeti d easures. ere was a small bu 
i ical r a all three anxiety m t 

Da eh “a d English performance, a test in 


Signi i 

i : r 

8nificant correlation between the anxiety measures an 

c cedi 

"Because there is an inverse relationship, Mh " correlations mean ee dii 
{Pilot study, NFER: 


se with English children} so 
test anxiety and number anxiety 
ed with numerical operations). 
nd these results were com- 
k, the difference between 


ed and modified for u 


igh negative correlations. 
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which reading ability played a large part, and this is confirmed by Lynn (1955). How- 
ever, the general anxiety measure did not correlate significantly with the disparity 
between English and arithmetic as would be expected. On the other hand, there was a 
highly significant correlation between the number anxiety scores and the arithmetic- 
English disparity. ‘This changes the focus of Lynn’s original contention that gencral 
anxiety inhibits arithmetical performance and promotes rcading ability: the present data 
indicate that number anxious children, particularly girls it was found, expend more 
effort in English in the attempt to find some security in their studies at school. ‘This is 4 
reaction which, as we have seen, Levy discovered in over-protected children. 


The apparent inconsistencies in all these results may be explained to a certain 
extent if we recall that the relationship between anxiety and performance is curvilinear. 
When anxiety is very low, that is, performance tends to be poor simply because there is a 
level when the subject ** couldn't care less ? and obviously in this condition he will not 
perform at his optimum level of efficiency. On the other hand, under extreme conditions 
of anxiety, performance very often becomes utterly disorganised. Sullivan (1951) found 
that at crucial examinations, when anxiety should be experienced and when motivation 
was high, bright children especially did very much better in arithmetic than when 
anxiety was relatively less during the school year. So much depends upon the subject, 
the task, and the kind of anxiety experienced. For a more detailed examination of the 
relationship between anxiety and performance, the reader is referred to Eysenck ( 1958): 


Number Anxiety 


We have now considered both primary and secondary emotional factors which may 
be operative in mathematical performance. Generally speaking, it was suggested that 
the secondary factors are the result of external conditions such as teaching technique 
and are thus theoretically within reach of correction. Primary factors, on the other 
hand, are deeply rooted in the personality of the child and nothing short of psychotherapy 
can do very much about them. It is nonetheless important that teachers should be 
aware of the difficulties which anxious and disturbed children are likely to find in arith- 
metic so that, in the early stages especially, they are helped over the obstacles without 
being castigated for laziness or stupidity. Very often, they are neither lazy nor stupid— 
but may well appear to become so in the absence of understanding and guidance. 

There is, however, another emotional factor in mathematics which appears to 
possess some primary as well as some secondary characteristics in that it is pathologic? 
in intensity and at the same time specific to mathematics. It seems to go very muc? 
deeper into the personality pattern than do simple feelings of distaste, and it also appear? 
to be much more closely related to basic personality variables, anxiety in particular. 
This is what Dreger and Aiken (1957) aptly call * number anxiety." 


Now it is evident that this is not the same factor as causes the poor mathematical 
performance of the anxious or unstable person, nor that which intervenes in the person 
who has poor attitudes to the subject. The number anxious child, or adult, is by definitio? 
deeply disturbed when he is dealing with number and arithmetical operations: the chi j 
who only dislikes arithmetic, however thoroughly, may not feel particularly anxious xs 
insecure in his performance. 
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that some people may 


_ There is only one piece of research, apart from the N.F.E.R. studies already men- 
tioned, that has made an investigation into this specific problem, and this is reported by 
Dreger and Aiken. They hypothesised that number anxiety was a factor distinct from 
general anxiety, that it is uncorrelated with 1.Q., and that number anxious persons would 
perform at a lower level of mathematical performance than non-number anxious persons 
of the same intelligence. The Taylor anxiety scale, with three additional number items, 
was administered to a student population and from the results, subgroups of students 
were selected at random from each of the four extremes of the scores. Each subgroup 
was tested with the Wechsler intelligence scale and with each subtest, a galvanic skin 
response reading was taken (the so-called *' lie-detector," which is extremely sensitive to 
autonomic anxiety reactions). Only on the arithmetic subtest were there any significant 
G.S.R. readings, and these clearly differentiated the number anxious from the non- 
number anxious subjects. Inter-correlations between number test items were high, those 
between number and general anxiety items were low, thus suggesting that number 
anxiety is a separate factor in its own right. There was no clear relationship between 
number anxiety and intelligence, but there was a significant negative correlation with 
mathematics results in university examinations. The authors, on the first point, conclude 
that low intelligence per se is not a factor causing number anxiety. This important study, 
however, can only be regarded as suggestive, especially in view of the very small number 
(3) of test items, and because the subjects were undergraduates, not children. 


Summary and Conclusions 


It was found convenient to classify the research findings bearing upon the emotional 


factors affecting mathematical performance under three pm n pines ree 
part of the basic personality structure; secondary, which are specttic al i Es as 
disliking, but which may, of course, have their foundations in agi br e 
finally, there was à third kind of factor which scems to share certain che 


both primary and secondary factors. 


Many studies report a relationship b 


Performance. Although this is also true 


seems to be much closer in the case of arithmeüc. € 
have an innate fear of mathematics, 
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ae been nathematics if different. methods of 
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teachers—which, of course, disturbs them even more. The vicious circle thus set up 
may often result in the phenomenon known as number anxiety, which is anxiety speci- 
fically directed towards arithmetic and which is more devastating in its effects upon 
performance than simple disliking, although naturally distaste is also involved. How- 
ever, research into this particular topic is too meagre so far to allow anything but inspired 
guess-work. 


The research results bearing upon straight distaste, as distinct from definite fear, 
are rather more fruitful. Attitudes appear to arise as early as the infant school stage; 
but may be deepened or changed probably at any point during the child's school career. 
The most common reasons for negative attitudes are based upon a lack of a proper 
understanding of the subject, which is in many cases due to mechanical tcaching; and 
upon plain boredom, a product of uninteresting teaching. Parental and teacher influences 
are also of importance but the influence of the teacher is more likely to depend upon his 
own attitude to the subject he, and especially she, teaches (how many teachers themselves 
really like arithmetic?) rather than upon the child's personal liking for him or her. Not 
unexpectedly, children with poor attitudes to arithmetic do very much worse than those 
who like the subject; morcover, the influence of attitudes upon performance is greater in 
arithmetic than in English or other subjects. The child who dislikes English may yet 
achieve high marks in that subject—this is not so likely to occur in arithmetic. 


. The implications of all this for the teacher are obvious, and need no further elabora- 
tion. There is no intrinsic reason why mathematics should be distasteful. As it evidently 
is so for many people, the fault must lie in the classroom. We do not these days hear 
anything about a “ Fear of English,” or a * Fear of Latin.” How long will it be before 


mathematics is put in its rightful place alongside these other subjects so that it will becom? 
Just as meaningless to speak of the “ Fear of Number ” ? 
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RESEARCH ON TEACHING ABILITY 


by K. M. Evans 
(Lecturer and Research Officer, Faculty of Education, University College, Cardiff) 


I. General introduction 
HE most important people in any educational system are the teachers in the class- 
rooms. It is true that children do not receive the whole of their education from 
teachers in school, but teachers do come into contact with and help to educate far 
more children than any other group of people, and their influence on the rising generation 
can be very great and must not be underestimated. f 
Most people have opinions about schools and teachers, often based on memories of 
their own schooldays or the information brought home from school by their children. 
Any conversation on the subject brings out the differences and the similarities in the views 
of various groups, and shows up the implicit assumptions on which judgments rest. M 
parents want their children to have at least as good a start in life as they themselves had, 
and in judging teachers and schools they take into account examination results, discipline, 
the character and personality development of pupils and skill in handling backward o! 
problem children. Less often the needs of the teacher as a person are recognised, an : 
when this is done it is usually because their satisfaction or frustration is likely to affect 
the pupils. 
It is with the teacher as a person in relation to the children and their needs that 
training colleges are mainly concerned, and one of their major problems is the satisfactory 
assessment of the teacher’s success in his or her work. Explicit, not implicit, assumptions 


are needed here, and there should be constant appraisal of methods of selecting, training 
and assessing students. 


In view of the importance and interest of the subject, it is not surprising to find that 
a very large number of investigations have been carried out with a view to determining 
what kinds of people make the best teachers, and what are the effects of various personality, 
and other characteristics on the efficiency of the teacher. There have been a number ° 
reviews of this research published, the fullest of which covers over a thousand studies: 
These reviews show that since 1931 there has been an interesting shift of emphasis from ia 
preoccupation with the importance of qualities such as intelligence, scholarship and pr? 
fessional knowledge, to more descriptive studies of the teacher’s personality and relation” 
ships between pupils and teachers. 

This research is of importance in that it provides information which is of use in me 
selection of candidates for training as teachers and in the prediction of the probabit 
level of success of potential teachers. It can also indicate the probable a s 
teaching methods and thus enable courses of training to be suited both to the capacitle 
the students and to the needs of their future pupils. 


IL The assessment of teaching 
The problem of how to assess teaching ability is fundamental to any research 0n 


the 
i: - iterion 

bject, and the value of any piece of research will depend on the soundness of the crite™ 
su 3 
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selectors agree, but, since no evidence is available of the subsequent 
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ency as teachers of those rejected for training, sound information on their validity 
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experience, 
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oy and their parents. 
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weaning, though occasionally one becomes aware of doubts about them. How do we, 

^ fact, assess tcaching efficiency and are our methods satisfactory ? 
the results of teaching. 


ng efficiency is by considering : 
A dren learnt? This can 
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their know. and after a course of lessons. 
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the question of whether immediate or retained knowledge should be used as the criterion 
of teaching efficiency. - 

Again, the amount of knowledge gained depends not only upon the efficienty o n 
teacher but also upon qualities of the children. One obvious quality affecting amem 
intelligence. Where the efficiency of different teachers is being compared it is essen : 
to take into account the intelligence of the children they are teaching. The more a 
ligent the class the more they should learn. It is probably safe to say that a M 
intelligent class will learn something from even the most inefficient teacher, whereas | e 
class may learn pitiably little from even the best of teachers. If the amount of knowle A 
gained is to be used as a criterion of the efficiency of teaching it is essential to see that 
classes taught are at least comparable in intelligence. 


Other factors besides intelligence affect the children’s capacity to learn. Among 
these one of the more important is their home background. The child who comes from & 
home where there are books and pictures, where he hears good conversation, we 
parents are interested in his education and prepared to help him by talking to him * 
taking him to places of interest, has a much better foundation to build on than the chi : 
who lacks these advantages. New knowledge can be linked to old and is better rep 
bered in this way than when it is seen as isolated information. But this result is in n 
sense due to the efficiency of the teacher. Amount of knowledge gained must be regarded 
as a dubious criterion of teaching efficiency, though it is undoubtedly one of the mo! 
measurable criteria. . 

Another objection to the use of increase in knowledge as a criterion of teaching 
efficiency is that it leaves out too much. Children gain much more than factual informa- 
tion from their teachers. A teacher can affect a child's whole attitude to life and can help 
to build up or to shatter its ideals. Heroes and cowards can be made in the classroom 
But changes of this kind cannot be gauged and used to measure the efficiency of the 
teacher. They can, at best, be sensed by observers. 


Probably the opinion of competent observers is the best criterion of teaching qu 
Certainly, it is the one most commonly used. In arriving at a rating of any teacher is 
observer can take into account not only the quality of the instruction being given but 2 n 
more intangible things, such as the attitudes of the teacher and the children and the who 
atmosphere of the lesson. A classroom with teacher and pupils is, after all, a small society 
and the way in which it functions should be considered when estimating the efficiency 
the teacher. The children may be working hard and learning a great many facts, but ro 
may be doing so either because they are afraid of a sarcastic teacher or because the oo 
is making the lesson so interesting that they want to learn. This could only be 
tinguished by an observer on the spot, not by the results of an achievement test. - 
There are, however, many arguments against the use of the opinion of an mt 
criterion of teaching efficiency. There is the obvious argument that observers do ay 
ics Ives. A lesson which seems very good to one observer ™ 
always agree among themse v h yg ; vom 
seem very poor or only mediocre to another. This may be because their actual s — 
iffer, or because, in making their assessments, they are not taking into account t lities 
"^ di s or are weighting them differently. It is possible to ensure that the same qm eis 
a inten considered by drawing up a list of those that are thought to be important. 
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can, if desire š 

rating poe ei T 3 rating scale, each quality being rated separately and a final 
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Hp, de oF e. This helps to make certain that the observers are all using 

Co oie dbi nie e sense. 'The relative weights to be given to the various qualities 
e decided upon if the ratings of different observers are to be comparable. 
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I. Physical characteristics 


When lists of qualities desirable in teachers are studied, it is noticeable that while 
both pupils and administrators consider that the personal appearance of the teacher is 
important, health is generally mentioned only by administrators. In the main, health 
and personal appearance come low on these lists, but there are variations according to the 
age of the children taught and the type of school. Early correlational studies show little 
relationship between physical characteristics and teaching efficiency. ‘The personal 
attractiveness of their teachers possibly matters more to girls than to boys and to thé 
middle age groups in a school more than to younger or older ones. Administrators are 
bound to be somewhat concerned over the health of their teachers, since a teacher who 
breaks down or is continually absent through illness is a liability, but given the minimum 
level of health necessary to sustain the work, it is probably fair to say that anything over 
and above this minimum adds little to the effectiveness of the teacher. 


Whether speech is a physical characteristic or not is open to question, but since 
quality of voice is, voice and speech will both be considered here. There are very few 
investigations of the importance of the voice of the teacher, and such as there are suggest 
that the correlation between voice and teaching efficiency is low, except where the two 
sets of ratings are made by the same people. This may be evidence of halo in the rating 


but it also suggests that voi n ings being 
£ at voice was one of the things i puppes 
Id gs being taken into account when te 


enu pine ee much classroom instruction is oral. An obvious speech 
should be advised SIM able obstacle to a teacher, and candidates with such dee 
rior ees td : opi a career where speech is less important. A strong pen 
ME ys a handicap. If the teacher is going to teach in his or her own AS 

Y even be an asset, since the children will understand it and the teacher will be 
accepted as part of the community. An accent strange to the area can mark a teacher 
off as a ‘ foreigner’, and may result in social isolation. 


A poor command of language, on the other hand, may be a real handicap. A teacher 
who is at a loss for words may have difficulty in conveying his meaning to a class, and bi 
descrip tons and story-telling are likely to be impoverished by his lack of words. e 
is a particularly serious fault in a teacher of young children, who are themselves building 
up their vocabularies. A poor vocabulary or lack of flueuc in the teacher is very like 
to have an adverse effect on the speech of the children. i l 


Mu. a aa of studies suggest that physical qualities do not make ie 
ution ay 
contri o the efficiency of the teacher, it is probably true to say that gross defec I$ 


physique, health or speech are undesirable in a teacher who has to deal with large num 
of children. 


a large 


2. Inielligence — - ' 
tant that 


There appears to be a widespread and long-felt conviction that it is impor jists 2 
c li 


teachers should be people of high intelligence. Intelligence appears high on th n 
qualities desirable in teachers and in the period 1937-39 it was the fourth most freque 
studied quality. In 1940-43 it came second. 
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between teaching ability and actual level of intelligence. 


Results isti 
. s of statistical studies 
of intelligence ^ eue rer e op the other hand, leave the question of the importance 
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ests and assessments of teach i » 
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act iege de pm. ; More recent studies have suggested that the general 
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; "edge a are among th s > 
conditioning the amount the pupils learn. M ddp 
'The present position seems i 
eod ow sedi xps ud to be that there is a minimum level of intelligence 
E s in teaching, but that, given that minimum, there is little relationship 
à At the s i i 
e 2 l le c A same time, one writer 
S Helgen an the willingness to use it in the education of children is the 
ant factor in teaching ability i n i i i 
agp iiap g ability. This, however, introduces the idea of 
'There is i enm that success in training college written examinations is related to 
, and intelligence plays a part in the preparation and presentation of teaching 
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3. Well-informed students tend to make good teachers. 
4. Good teachers tend to be well-informed. 

The importance attached by pupils to their teachers’ scholarship varies according 
to the age and mental ability of the pupils. It has been found that older and abler pupils 
are more impressed by scholarship than are younger and less able pupils. Possibly the 
latter groups assume that their teachers are knowledgeable people while the former have 
become more critical. The gap in knowledge between teacher and pupils is, in any case, 
much wider for younger pupils than it is for older ones, and for this reason if no other, high 
scholarship is less necessary in teachers of younger children than in teachers of adolescents. 


What, then, should be the policy of those who have to select students for training 25 
teachers? It is obvious that they must take into account the academic record of candi- 
dates since it is necessary that a teacher should have an adequate knowledge of subject 
matter. Some of this knowledge will be acquired during training, but for this to be done 
successfully the student must have a sound foundation of basic information to begin with. 
This should have been acquired before entry to college. The course of training is short, 
and during it, not only academic but also professional subjects must be taught. It is not 
by any means uncommon to listen to a lesson being given by a student whose teaching 
technique is adequate but whose knowledge of subject matter is meagre. It is possible, 
of course, that experience will bring with it a better grasp of subject matter. At the same 
time the standard of entry to training colleges is not too high, and a candidate who has not 
reached this before entry is likely to have difficulty with the academic side of the training 
course and is not likely to make a good teacher. Research findings make it clear that 
there is a strong case for excluding academically weak candidates from training course 


4. Professional information 


There are a number of ways in which a teacher's professional information ?! 


knowledge of teaching procedures can be tested. This is done during training by examina" 
tions in the general theory of education and in methods of teaching particular subjects: 
When the results of these examinations are correlated with training college assessments E 
practical teaching, the resulting coefficients are usually small but positive. At that st87 
knowledge of methods of teaching is not closely parallelled by the ability to put them 1" 
practice in the classroom. It must be remembered, though, that the students have ne 
much more experience of answering examination questions than of practical teaching: 
As their teaching skill improves, it may be that the connection will become closer- d 
tainly, it is unlikely that a teacher with no background of theoretical knowledge; howe” 
this may have been acquired, will be a very enlightened practitioner. pero 
a num Dc 


In addition to examinations of the type mentioned, there are in existence : 


: 4 f l ci 
more or less standardised tests of professional information. A common type per 
various situations which may arise in school and asks for decisions on the best vess i 

* righ 


dealing with them. Very often several possible ways are suggested, and the 
of an answer depends on the degree to which it agrees with the opinions of experts. pad 
Some investigators claim that these tests really do discriminate between good anc "n 
teachers, but it is more common to find that the tests in this form are too easy shat is 
subjects, who all tend to score highly. Apparently it is not at all difficult to see W 
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bly with justification, that these 
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pe ome of action, but there is no guarantee 

tests are n vd this way. It has been suggested, proba ; 

Criticism more closely conriected with intelligence than with te 
might apply to all written tests of professional information, 


‘ype examinations. 


5 Altitude towards and interest in teaching 


Several investigations of attitude towards teaching as a career have been made. The 


= ones were concerned with the reasons given by school children and students for the 
pese of teaching as a career. A later study investigated the influence on attitude 
it vards teaching as a career of such factors as the school and the pupil’s attitude towards 

» intelligence, academic success, home circumstances and types of interest. Of these, 
the pupil’s attitude to school seemed to be the most important. These studies were not of 
a type in which attitude could be linked with teaching efficiency as the subjects were, for 
the most part, still at school or in the early days of their college course. 

The idea that a teacher's attitude to his work might be connected with his efficiency 
js not new. In 1935 Birkinshaw used satisfaction with the work as a criterion of success 
in it, on the grounds that it implies that the happy teacher has “ both the affection and 
regard of many of those with whom and for whom she works.” It has also been noted 
that maladjusted teachers tend to be critical of the system, people and conditions of work, 
and that while teaching procedures and techniques can be modified, feclings and attitudes 


are a deeper core of the personality and cannot be changed easily. 

Where attitude scales have been used, it has generally been found that correlations 
between attitude and teaching efficiency have been low. There have also been examples 
of significant negative correlations between attitude scores and intelligence test 1 "s 
'The reasons for this may have been social and economic, 1n that the less inte igent 
Subjects saw teaching as a safe carecr and were disposed to prefer it to something more 
adventurous and less safe. It is also possible that the less intelligent students are less 
Critical of teaching conditions than more intelligent ones, and therefore tend to show a 


more favourable attitude. 
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success in practical teaching and interest in these aspects of the work. In one study 


evidence was found that interest scores were negatively correlated with intelligence. 
Interest in teaching as measured by these tests does not appear to be a good predictor 
of success as a teacher, nevertheless it would be folly to ignore the candidate's desirc to 
teach when selecting students. Probably the best course is to make sure that interest is 
based upon some real knowledge of what the work involves, and is not merely an uncritic 
approach or an unrecognised desire to remain at school and avoid the strains and stresses 


_ met in the world by adults. 


6. Interests 

Belief that it is important for teachers to have plenty of interests outside thei 
widespread. These interests are considered to be links which bind teachers to ther 
pupils and to the community, and bring life and vigour into their teaching. Some 
writers have produced evidence that children like their teachers to have such interests, 
but there is also evidence that pupils consider other qualities, such as patience, friendliness, 
fairness, and a sense of humour, to be more important. 


r work is 


: There are plenty of studies of the mental adjustment of teachers in relation to their 
interests. Teachers with varied interests, particularly of an active, outdoor or socia 
kind, have been found to be well-adjusted, while those with few interests or interest 
closely allied to their work tend to be maladjusted. This might be equally true of any 
other work group, and it is doubtful whether it applies to teachers more than to others: 
Indeed, there is no real evidence that teachers have characteristic types of interests whic 

mark them off from other occupational groups. Nor is there much to suggest that type 
or range of interest is connected directly with teaching efficiency. be 


At the same time there is evidence that personal contentment is increased by the 
pursuit of a hobby. The contented person, whether a teacher or not, is likely to have 
more emotional energy free, and therefore to be more efficient than one who is less 
contented. This, rather than any connection between the hobby and teaching efficiency; 
is a sufficient reason for encouraging students to develop hobbies outside their work, a? 
for taking these into account when selecting students for training. 


7. Personality 

Personality is an ambiguous term and as such lends itself to many interpretations 
There exists a comparable number of studies of teaching efficiency in relation to n 
personality of the teacher. Large numbers of personality qualities figure in the lis " 
teacher characteristics already mentioned, and studies dealing with them, both severa à 
and in combination, have been carried out. Among the most frequently named are i » 
qualities as leadership, initiative, enthusiasm, social qualities, resourcefulness, sympath” 
fairness, tact, integrity and cheerfulness. and 


A few of these studies deal with personality qualities as measured by various tests 
questionnaires. The majority, however, use ratings made by supervisors, inspe" no 
head teachers, colleagues, pupils or the teachers themselves. In many cascs little COD 
correlation is found between personality ratings and teaching efficiency. ExccP 
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epe usually when the two scts of ratings are made by the same people, and one cannot 
Suspect that this is really a halo effect, and that the ratings are not independent. 

One thing which emerges very clearly from this work is that there does not appear 
to be any * best? type of teaching personality. Even poor mental health is not always a 
handicap. Emotionally stable students are more likely to be good teachers than less 
Stable ones, but one study found about 25 per cent. of the former to be inferior teachers 
While about 52 per cent. of the latter were good teachers. 

Some qualification is probably needed here as to the degree of instability. Gross~ 


disturbance is likely to have a detrimental effect on success in any occupation, but a very. - 


large number of people carry on successfully in spite of mild emotional disturbance. 
Indeed, it may be questioned whether anyone gets through life without encountering 
some emotional difficulties. ‘The important thing is how.we cope with them, and training 
colleges might consider that aiding their students to meet difficulties and make a success- 
ful admustment is part of their work. At the same time, children should not be exposed 
to the risks to their own development resulting from daily contact with a severely mal- 
adjusted teacher. 

It is probably here, in the relationship between pupils and teachers, that the impor- 
tance of the teacher's personality really lies. Studies of teachers as instructors show little 
relationship between efficiency and personality, but there is abundant evidence that the 
characteristics of the teacher have a marked effect on the characters and behaviour of the 
children. For this reason it is necessary, when selecting teachers, to consider, not only 
the more easily assessable qualities already discussed, but also those less tangible qualities 
of personality which may, in the long run, be equally important determiners of their 


success with their pupils. 


IV. Studies making use of factor analysis : 
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emotional * shoes. 
pilities and qualities 


] with classroom situations 
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Professional maturity. 

Personal, emotional and social adjustment. 

Personal appearance and attractiveness of the teacher. 
A speech factor. 

A eulogizing attitude towards the teaching profession. 


The reader may well ask what all this amounts to. Have the factor-analysts really 
decided anything except that teachers need to be intelligent, knowledgeable, interested 
in their work, and sympathetic towards children? The question is justified. 


V. A new approach 


A comparatively recent development is the Teacher Characteristics Study sponsored 
by the American Council on Education. This has as its two main objectives the identifica- 


tion and analysis of patterns of teacher-behaviour, and the development of materials 
useful for its prediction. 


This study has involved extensive observation of teachers with a view to under- 
standing significant patterns of their behaviour and of the responses of the pupils. Reports 
of especially effective and ineffective behaviour on the part of teachers were collected 
and analysed and from these a list of critical requirements was developed. A critical 
requirement was defined as "any observable teacher behaviour which might make the 
difference between success and failure in teaching”. Those aspects of teaching carrie 
on satisfactorily by almost all teachers were omitted, and only those that seemed to 
differentiate between extremes of efficiency were included. This method is called the 
Critical Incident Technique. 

The critical requirements were found to be classifiable under three main headings. 

I. Personal qualities 
(a) Optimism. 
(b) Fairness. 
(c) Self-control. 


2. Professional qualities 


(a) Knowledge of subject matter and techniques of teaching. 

(b) Ability to get student response. 

(c) Business-like approach. 

3. Social qualities 

(a) Sympathetic, understanding. 

(b) Democratic. i 

(c) Friendly, comħending. 

(d) Ability to judge reactions of others. ing 
makt”? 


As a result of this analysis an Observation Blank was constructed and used for es 
objective records in other studies. "These were concerned with the differences bety pal 
the behaviour of elementary and secondary school teachers, the attitudes and educ? v 
viewpoints of teachers, and the relationship between professional and personal data 
the judged effectiveness of the teacher. 
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This method of studying teachers at work rather than attempting to assess their 
d to a better understanding of 


end seems to have uscful possibilities. It should lea 
al > a teacher actually does and ofits effects on the children, and so to a clearer realisation 
the qualities needed in teachers and of the tasks to be undertaken in training them. 
It also suggests a method of judging the value of a teacher’s activities and of predicting 


their probable outcomes. 


VI. Conclusions b 
As the reader will have realised, there is a great deal of information available about 
d some ofit is inconclusive. 


teachers and teaching efficiency. Some of itis contradictory an 
Differences between results obtained appear to be more marked than similarities, and 
correlations between teaching efficiency and other qualities of the teacher are usually 


small. 


The most obvious deduction from the available evide 
pattern of successful teacher. ‘Teaching is a complex process calling for many different 


abilities, no one of which is by itself sufficient to ensure success. At the same time, each 
of these abilities makes a small but necessary contribution to success. Limited success 
results where some but not all of these abilities are exercised, failure is more than probable 
where too many of them are lacking. An adequate level of health, intelligence and 
knowledge, the desire to teach, a liking for children and the ability and will to use and 
apply knowledge in their education are major factors contributing to success in teaching. 
If to these can be added a pleasing personality and a lively interest in the world around, 
the result is likely to be a very good teacher indeed. 

It is noticeable that there are considerable differences between the students selected 


by different training colleges, although the basic qualifications for entry are the same for 
i rdance with the assumptions of the selectors about what 1s 


all. Selection is made in acco mnt i 
desirable teaching. Some emphasise one aspect of the work, some emphasise others, an 
they choose their students accordingly. This difference of emphasis 1s sometimes made 
because of differences in the age groups or of the special subjects to be taught. It i 
arguable that since all teachers are not going to be employed on exactly me same i 
then they should not all be the same kind of person. Training 1s based so e e 
Of assumption as governs s$ d the results are equally good for different colleges. 
They inci 3 here is that th tudents who, they cat will — 
pape. and it points to 
= € training they can proide 7 xe a the Pomian 
direction which future research should take. T v P as knowledge gaine d, the 
of teaching efficiency has been carried out. In the light o -the form of studies 
Most useful "3a ich the colleges can no : 
seful contribution which the có 85 tali t in selectin 
of the success of vot own students in relation to the factors uc into se aod i 
l -d in traini this way indi s ci 
em and the methods used in training them. In y aei ledge of 


m R : 
Uch to raise their own already high ere wor! s being done. 
en uccessful 


nce is that there is no one 


teaching. 


actors TM i 
s contributing to success 1n : which contribute to $ 
A second li ight be concerned with factors W hich rM ls. Detaile d 
ond line of study mig acts, and in particular schools. - 
nd subjects, would be invaluable 


te : 
aching of parücular age groups a 


nowledge of this kind, rather than general and va 
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in fitting potential teachers into the kind of work where they could make the best use of 
their talents. There is a great deal of justification for thinking that success in teaching 1$ 
often a matter of finding the right niche. 

'This is not to say that there are no people who would not always and anywhere be 
failures as teachers. Such people do exist, but many of them have no wish to become 
teachers. Some do, and, in their own interests as well as those of the children, they 
should not be admitted to the profession. Increased knowledge of what makes a person 
a good teacher, and of the possibilities of success for different types of people, would 
prevent much unhappiness for unsuitable applicants for training. There is no profit 
or happiness for either teacher or children where the former is really unsuited to thc work. 
Human happiness in the classroom may well be one of the best indications of the presence 
of a successful teacher. 
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Educational Guidance—I 


GUIDANCE SERVICES IN THE UNITED STATES 


by ALFRED YATES 


HE editors of the Year Book of Education for 1955, which was devoted to a study 
of the processes involved in guidance and counselling, succeeded, after a few false 
starts, in framing a definition of guidance which was accepted by the contributors 

to that volume. They defined it as the ‘ process of helping individuals through their own 
efforts to discover and develop their potentialities both for personal happiness and social 
usefulness’. Even when qualified by the epithet * educational’ and restricted to the 
activities of those responsible for the welfare of pupils in schools and other scholastic 
institutions, this definition still suggests a function far broader in scope than the one that 
has been traditionall accorded to teachers. The function may be regarded as that of an 
honest broker, mediating between, on the one hand, the characteristics, potentialities and 
aspirations of the pupils and, on the other, the opportunities that the schools can afford. 

The purpose of this series of articles is to report the evidence that has been collected 

concerning the effectiveness of the various processes involved in educational guidance, 
as defined above. Such a review, it is hoped, will enable those responsible for them to 
decide to what extent the present arrangements made in our schools for helping individuals 


to discover and develop their potentialities are adequate. "Ne i 

This introductory article will be concerned, in the ae | ihnen p doce 
and counselling services that are provided in many of the se hool sy j me 
States. There have been a number E — ee : ie Ee he 
Services at follows is a summary of the resu so s S a the mey 
"rima |o. an sant in "ied services and who have submitted ke p 
to critical analysis. Before furnishing this summary, bowers Fe a pales 
brief outline of the kind of guidance service that is to be found in a typ: 


School District. 


elling Services in the United States 


's ar ved in m 
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Every pupil who enters the Plainfield High School in New Jersey, U.S.A., is required 
to answer a questionnaire consisting of more than 150 items. Each response is entered 
on the pupil's record sheet which is 243 inches long, 11 inches wide, and affords space for 
over a thousand entries. These record sheets have been adapted to a visible filing system 
to facilitate their rapid and accurate use by administrative officers and teachers and are 
housed in the office of the school's Director of Tests and Records. 

The school has a test scoring machine which makes it possible for the results of tests 
to be made rapidly available—usually on the day they are administered. During the 


course of one academic year 11,080 tests were administered to the 1,820 pupils as part of 


the annual testing programme. These tests were additional to those constructed and 
administered by the teachers themselves, which can also be scored on the machine. 
'These are produced at the rate of about thirty a year and are added to the school's 
permanent library of tests. Teachers may draw on the stocks of this library, which 
contains over 18,000 tests, at any time during the year when they deem it necessary to 
evaluate the progress made by their pupils or when they require tests for diagnostic 
purposes. 


These arrangements, it is claimed, make it possible for teachers and counsellors to 
chart in detail the progress of each pupil. The wealth of information derived from the 
annual testing programme and from the teachers! tests and examinations demonstrate 
the emergent pattern of each child's abilities and aptitudes. This information can be 
related to the facts about the child's background, interests, personal qualities and out-0i 


school experiences obtained from his questionnaire responses and by means of subsequent 
observations and assessments. 


The evaluation of programmes of educational guidance 


Programmes of educational guidance of the kind described above. professionally 
directed, based on objective measurements of abilities and aptitudes, on cumulative 
records, and on regular counselling interviews in which teachers and parents, as well as 
Tie pans concerned often take part, have been evaluated in a number of follow-UP 
studies. ‘ 


Some of these studies are listed in the bibliography that follows this article. Al though 
they exhibit some differences in experimental design and with regard to the criteria 
employed in evaluating the effectiveness of the guidance programmes under review; the 
majority of them involve a comparison between the progress made during school an 
afterwards by a group of guided pupils and that made by a matched group of pupils who 
were not afforded guidance. A brief account of the study reported by Rothney an 
Roens may, therefore, be regarded as fairly typical of the follow-up studies that have 
been carried out. 

This inquiry involved three junior high schools and one senior high school in Alink 
ton, near Boston. The pupils in the three junior high schools followed a a 
curriculum up to the seventh grade (age 13); during their eighth grade they were de: 
to add certain elective subjects—Latin, business practice, and extra science, for exam ag 
and in the ninth grade they joined one of a number of courses, very roughly correspon? 
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to our own grammar, modern, technical and commercial courses. These courses were 
continued in the senior high school, and, indeed, the work in the ninth grade was regarded 
as a means of effecting a smooth transition from one school to the next in that the pupils 
chose the course they wished to follow only after visiting the senior high school, becoming 
acquainted with its programme of studies and, in some instances, after availing themselves 


of the senior high school's counselling services. 

For the purposes of this follow-up study, two groups were formed; € 
130 pupils. Those in the experimental group were nominated by their schools. This 
group contained children who were in need of guidance because they had encountered 
difficulties of some kind and did not appear to be progressing as satisfactorily as they 
might be. It also contained children selected because they were unusually talented and 
required special attention to ensure that their superior potentialities were fully realised. 

The children in the control group were sclected by the experimenters who 
endeavoured to match each child in the experimental group with one who was similar 
with respect to the following: sex; chronological age; mental age; grade; level of attain- 
ments; religion; father’s occupation; socio-economic status. 

The children in the control group were afforded only the rudimentary form of 
guidance that was provided in the schools at the time of the experiment. Those in the 
experimental group were given systematic and continuous guidance, supervised by trained 
counsellors and involving regular discussions in which the pupil’s teachers and parents 
also took part. A testing programme was devised for them comprising regular assess- 
ments of general, mechanical, spatial and clerical arma E -— ÀÀ in Es basic 

:ects—readi ulary, mathematics, etc. eir school examination marks were 
subjects—reading, vocabulary, > The counsellors 


also recorded, along with the test scores, on cumulative record Suse eo 
interpretation of the evidence collected in this way about each pupil's prog 


cussed with the teachers concerned and suggestions were made for remedial rid 
if this was found to be necessary, and for the adaptation of the curriculum and a x E 
teaching to suit each child's particular needs. The counselling pri n ae ar ; 
had a therapeutic clement in that the counsellors were able to discuss a child's pe 


problems with the child himself or with his teachers and parents, ES * E biu a 
which his difficulties might be overcome. licy of the coun: 
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were also obtained from the pupils themselves. The first of these was obtained shortly 
before they graduated from the high school, the second eighteen months afterwards. 
'These reports were in the form of answers to questionnaires designed to assess the extent 
to which the pupils were able to make satisfactory adjustments to life in college or in 
whatever job they took up after leaving school. The responses were obtained individually 
and supplemented by an interview. The scoring of the responses and the judgments 
concerning whether or not a particular response indicated superior adjustment were made 
the responsibility of independent assessors who had not taken part in the inquiry, and who 
did not know to which group—experimental or control—any individual had belonged. 


This inquiry has been described in detail because it is fairly typical of a number of 
such studies. Some of the other inquiries listed in the bibliography also included as part 
of the criterion for assessing the value of guidance services the opinions expressed about 
these services by those pupils who had made use of them. In those circumstances in 
which the use of the guidance and counselling services is largely voluntary—as it is for 
the students in many colleges and universities, for example—this criterion has a limited 
value in indicating the kinds of students who avail themselves of the opportunities 
provided. The fact, however, that a sizeable percentage of those who do so, tend to 
testify to the benefits they receive from it is not very impressive evidence. As onc com- 
mentator has observed: * The trouble is that the same sort of evidence can be obtained for 
the success of fortune-tellers, phrenologists, and faith-healers " (Tyler). The following 
summary of results, therefore, is confined to those studies in which the criteria employee 
consisted either of objective measures of the subsequent progress and achievements of the 
pupils concerned or of controlled observations and assessments made by independent 
judges, as described above. 


The results of follow-up studies of guidance programmes 


The following results have been reported in one or more of the studies listed in the 
bibliography at the end of this article. Only those results have been quoted which have 
either been obtained independently by several researchers or, if derived from a singte 
inquiry, are based on substantial evidence. 


Pupils who enjoyed the benefits of guidance and counselling services have bee” 
shown to be superior to control groups of pupils who were not afforded these benefits 1 
the following respects: 


(a) their average level of attainments was significantly higher; 


(b) they made fewer changes of curriculum, indicating presumably that their 


choices of subjects and courses were more suitable; 
(c) a significantly higher proportion of them proceeded to colleges, universities 


or to other forms of higher education ; 
(d) the average 1.Q. of those who proceeded to colleges and universities wr 


more in line with academic and professional requirements than that O cc 
pupils from the control groups—in other words, their choices in this resP 
were more realistic; | 


40 


EE J 


(e) those who left school to go into employment were judged by independent 
assessors to have adopted more realistic attitudes towards their future 
vocations, to be better adjusted to their environment and a significantly 
greater proportion of them had undertaken part-time courses designed to. 
further their vocational plans and were pursuing these courses successfully; 

(f) there were fewer delinquents among the guided pupils, more of them 
belonged to clubs and other social organisations and they were generally 
rated as being emotionally more stable and mature than the members of the 


control groups. 


Current views on educational guidance in the United States 

The majority of American educationists appear to be satisfied that a case has been 
made out for the effectiveness of the kinds of guidance and counselling services that have 
been operating for many years in various parts of the United States. Their belief in 
does not rest. solely on the evidence of the empirical studies 


the value of these services s 
summarised above, but on the accumulated experience of those who have participated in 


guidance and counselling services. There is now a considerable measure of agreement 
not only that educational guidance should be afforded to all pupils, but also about how it 


can best be organised. 


The role of the teacher l l 
Some years ago the trend appeared to be towards increasing the number z Tuller 
counsellors and ultimately towards p F eas e j at P une 
entirely in their hands. The arguments pu orwa ) for t 
: soni n professionalisation > of the guidance service were based p gely E cM. 
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Outside the competence of the average teacher. a a : : apris. Var 
traditional conception of the relationship between S a aaa ace abr 
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on, amongst those who are concerned with the organi- 


There are now signs that opini 
sation of educational guidance in the United States, is moving towards placing greater 


emphasis on the role of the teacher. This does not mean that it is proposed to dispense 
with the services of the full-time professional counsellors. There would appear to be 
fairly general agreement that their services are invaluable. What has come to be recog- 
nised, however, is that a system of educational guidance based entirely on the activities 
of professional counsellors is impracticable. Experience has shown that even a group of 
counsellors cannot adequately cater for the needs of every child in a school. It is also 
clear that unless the teachers in a school are co-operating wholeheartedly with the 
counsellors, not merely to the extent of supplying the information required for the ‘ 
children’s cumulative records, but by actively participating in the task of trying to dis- 
cover what each child’s educational needs are, the resultant services are less than satis- 
factory. 

The objection that teachers in secondary schools, because of the tendency of each 
member of the staff to be a specialist and therefore to have little opportunity for making | 
regular contacts with any specific group of children, has been overcome in some schools 
by the use of some members of the staff as gencral practitioners. These teachers, res- 

ponsible for what is called in some schools the * basic course programme’ teach a number 


of subjects to children of a particular grade and are given special responsibility, in CO" 
operation with the counsellor for the guidance of these children. 


: 'The present consensus of opinion in the United States would seem to be that educa 
tional guidance must involve the teachers but that it is more effectively carried out as a 
team effort, the participants being the teachers, the teacher-counsellors (the teachers 
responsible for the * basic course programme ^ who are freed from teaching duties for à 
part of each day) and the professional counsellor who serves to co-ordinate the efforts 


of the team and is responsible for maintaining the necessary records about each child. » 


Continuous guidance for every pupil 
There is general agreement, too, that the favoured treatment usually 
pupils suffering from some disability or abnormality should, as far as possible, b 
the prerogative of every child. In this country child guidance has been conceive | 
service given to children who are maladjusted or in need of remedial educational treat- 
ment. Itis now recognised that in order to be able to make the best possible use 9 be a f 
talents every child requires from time to time help in overcoming the obstacles that imped? | 
his educational progress. Such help can only be timely and effective if the child is super 
vised by teachers who are able to give close and regular attention to his progress, who aT 
able to select from a wide variety of texts and teaching materials those which are suited Bs 
his level of attainment and rate of progress, and who have available to them sufficient 
information about the child's characteristics to enable them to diagnose the cause i 
difficulties that he encounters or, better, to anticipate them. st 
This ideal programme suggests that to be fully effective educational guidance po of all 
not only be available to every child but must be a continuous process. Episodic eh 
guidance offered at crucial points in a child's career are clearly of limited value. In [an 
such guidance may be nugatory as when, for example, it is based on the result 9 
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formance. 


| examination which may be wholly unrepresentative of the child's normal level of per- 
( 


Child-centred guidance 


_ The need is also emphasised for 
guidance or counselling. There is a recognise 
akin to direction. For example, if a pupil has 
number of possible courses he should attempt in a secon 
taken the trouble systematically to analyse the child's abilities and aptitudes and has 


reached the conclusion that one particular course is ideally suited to his capacities may be 
, tempted to press his case too strongly. Admittedly, it would be irresponsible of a teacher 
ito allow a child to make an unrealistic choice, involving the strong likelihood of subsequent 
pi failure and frustration. On the other hand, a child who is denied a preferred course may, 
for that reason, be inadequately motivated to succeed in any alternative that he has been 
persuaded to accept. " 
Clearly, educational guidance calls for tact and nice judgment as well as a skilful 
assessment of a child’s needs and capabilities. Its ultimate aim, moreover, is recognised 
as being to develop in each child the necessary insights that will enable him eventually 


to undertake the sensible direction of his own affairs. 


what is sometimes described as ‘ child-centred : 
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Nevertheless, although the contrast between the two systems may not be quite i 
pointed as it first appears, there is little doubt that the transatlantic concept of educationa 
guidance has not yet been fully accepted in this country. This concept, as was shown 
earlier, involves a continuous process of guidance, supervised if not administered by 
professionally-trained counsellors, based on a wealth of objective test data, on cumulative 
records, and on the close observation of each child's personal characteristics. It involves, 
too, the readiness to adjust curricula and teaching methods to suit as far as is possible the 
ascertained needs of each individual pupil. Even if the findings which were quoted 
earlier are accepted as valid evidence of the effectiveness of programmes of educational 
guidance developed along these lines they could only be accorded the status of hypotheses 
as far as our own educational system is concerned. There are so many differences 1n 

aim and organisation between the schools in the two countries that practices which are 
demonstrably appropriate in one are not necessarily suitable for the other. 


The extent, therefore, to which our present forms of educational guidance are 
effective as a means of enabling the pupils in our schools to ‘ discover and develop their 
potentialities for personal happiness and social usefulness’ cannot be determined by 
reference to the evidence of research and inquiry into the operation of guidance services 
in the United States, although this evidence is useful in suggesting the kinds of experiment 
that might be usefully tried out in our schools. 


The need for improved methods of educational guidance 

The evidence, cited in this article, in support of the claim that systematic guidance 
has assisted the educational progress of pupils in American schools provides perhaps è 
sufficient justification for exploring the possibilities of securing improvements along 
comparable lines in our own schools. There are also additional reasons for reviewing o 
procedures. However satisfactory these may have been in the past, there have clearly 
been important changes in recent years which have affected both sides of the equator 
with which educational guidance is concerned: our knowledge of the characteristics an 
educational needs of schoolchildren; and the demands of and opportunities afforded bY 
the adult society for which they are being prepared. 


Studies of children's development -T 
The systematic studies of children’s intellectual and social development, whic™ 


belong largely to this century, have yielded information which requires to be interpret” 
in relation to the kind of guidance that should be offered to the children in our pee 
The inquiries conducted by Piaget and his associates into the development of childro, 
thinking and, perhaps more particularly, the investigations that have been promP ail 
in this and other countries by his pioneering efforts are producing results that y^ ics 
call for a revision of our ideas concerning the appropriate content and sequence © r d 
in the curricula—particularly those in science and mathematics—in both primary 
secondary schools. l " 
During the last thirty years considerable ingenuity has been employed in ihe the 
struction of tests of various kinds and many careful analyses have been D e 
results obtained by administering batteries of these tests to children of differen 
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The task of interpreting the evidence thus obtained concerning the nature and growth of 
te 5 abilities is by no means complete. In this connexion it is relevant also to quote 

€ work of Olson and his colleagues at the University of Michegan. Their detailed 
evidence concerning individual differences in rates and pattern of educational progress 
Suggests that the grouping of children in terms of such general measures as mental age or 
intelligence quotient does not necessarily solve the problem of securing a homogeneous 
group for teaching purposes. Such, indeed, is the variability in the rhythm of develop- 
ment, not only between one child and another, but during the course of any given child's 
growth, that they claim that nothing short of individualised instruction—the matching of 
curriculum and teaching method to the needs of each child—can produce satisfactory 


results. 

These findings call into question the adequacy of class teaching. The probability, 
even if refined and flexible methods of streaming are used, of assembling in one room 
forty pupils who are capable of pursuing the same curriculum, of maintaining the same 
rate of progress and of responding equally to a particular method of instruction would 
appear to be of a low order. . 

There has been a growing appreciation of this fact in recent years. In a number of 
primary schools children are taught in small groups, their assignments of work, the text- 
books they use, and the form of instruction they receive being determined by their level 
of attainment and rate of progress in a particular subject. In some secondary schools, 
ass teaching has been abandoned in favour of ' sets ° for such subjects as mathematics 
hich differences in children’s mode and pace of learning are most 
apparent. Itis almost certainly true, moreover, that in many of the schools in which class 
teaching is still prevalent the teachers cling to this traditional poacher en iei Ea 
they fail to recognise the need to adapt curricula and methods to the needs of cac 

they teach or the facilities with which 


individual but because the circumstances in which i e hes 
Dividing classes into separate "sets 1s only 


they are provided compel them to do so. rate : 
Possible in a school which enjoys a generous teacher/pupil ratio. Dividing a des Nie 
Several groups, and giving to cach member of such groups the kind of attention = — 
is only ‘feasible if the class is reasonably small and if an adequate supply of suitably 
graded textbooks and other materials is available. 
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1 order best to suit the requirements both of the pupils themselves and of the society of 
hich they form a part. Effective guidance, therefore, may well involve changes Im 
urriculum and adaptations of tcaching techniques to ensure that pupils devclop those 
kills that are socially useful. If the social and industrial aims of a society and the 
echniques it employs for their realisation are undergoing revision, it follows that the 
oreparatory work of the schools should be geared to these changes. This does not imply 
hat the schools should not be concerned with those abiding values on which, even more 
particularly in times of rapid social and economic change, the stability of society depends. 
On the other hand, although it is fitting that schools should fulfil their function of trans- 
mitting to their pupils the cultural heritage that is their birthright, they arc failing 1n 
their task if, by maintaining a curriculum that was developed to suit circumstances that 
no longer obtain, they restrict their pupils! area of choice amongst the wide variety of roles 
that modern society invites them to fill. 

needs 


The modifications in curricula and methods of teaching required to meet the e 
nt in 


of a society that is rapidly changing in character, are slowly becoming appare 
secondary schools in various parts of the country. Not only in technical schools as 
such, but in grammar, modern, and other types of secondary school, courses are now 
being provided that are very different in content from those that were offered a generation 
ortwo ago. Moreover, many pupils now find available to them a choice of courses an 
there is every indication that, as comprehensive, multilateral and bilateral schools are 
established or as secondary modern schools develop semi-vocational courses for ther 
more senior pupils, the necessity for such a choice will confront the majority of secondary 
school pupils at some stage. In these circumstances, there will be a clear need for 
guidance soundly based on a knowledge of the particular skills and characteristics require 
for success in the various courses available. Indeed, many teachers in secondary schools, 
technical colleges and universities are already conscious of this need. Empirical studies 
are now being made of the problems involved in the selection of students for various 
university faculties and in the allocation to suitable courses, of students in technica 
colleges and of pupils in secondary schools. 


The increased concern that has recently manifested itself concerning the adequacy 
of the various procedures that are employed for directing students into suitable courses 
of secondary and higher education reflects the urgency of modern society’s necd pi 
adequate supplies of highly-trained individuals. The possibilities of * wastage’ canno 
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be envisaged with complacency at a time when we are regularly reminded that 1t 15 on is 

developed skili and intellect of our population that our very survival depends. he 
hi 


risk of wastage—in the sense either of directing one person into a coursc from W? 3 
he is incapable of deriving benefit or of failing adequately to cultivate thc talents 
another—must, of course, increase as the number of available courses multiplies, n 
their character is modified to meet the needs of a changing society. The risk of wast" 
has also increased with the change in the social composition of the secondary schoo s 
institutes for further education. The grammar schools, technical colleges and di 
sities now admit in sizeable numbers the children of men and women who in mery ge" 
day had little or no opportunity to carry their education beyond the elementary NI " 
These children are largely deprived of those forms of educational guidance which 


an 
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When grammar schools, for example, catered in the 


may expect from their parents. 
ves attended such schools, and when the 


main for the sons of those who had themsel 
range of possible vocations which the boys and their parents would be likely to envisage 
was limited, the problems of educational and vocational guidance were not difficult to 
Solve. The present situation is vastly different. The task of the grammar schools was 
formerly the relatively simple one of guiding along well-worn pathways those who had 
clear ideas about where they were going. Their contemporary problem is how an 
environment which has undergone rapid and bewildering changes may be interpreted 
to pupils, many of whom must rely entirely on the staff of the school if they are to choose 
wisely among the many careers that are now available to them. It is unlikely that this 
problem will be solved by educational guidance in the narrow sense of measuring abilities 
and attainments and diverting some pupils into slower moving streams. ta 


Further articles in this series - z 

The evidence and arguments outlined in this introductory article suggest that there 
is a prima facie case for reviewing our present arrangements for educational guidance. 
There is a greater variety of courses of secondary and further education available to 


present-day pupils than was offered a generation ago, and it is almost certain that in the 


future the problem of mediating between the needs and capacities of children on the one 


hand and the opportunities afforded by adult society on the other will increase in com- 
plexity. Itis necessary, therefore, to examine those fields of research which are relevant 
to this problem. Further articles in this sertes, therefore, uH ue Pe the e 
topics: the present state of knowledge concerning the growth an Prem c = 
children’s abilities and aptitudes; the evidence concerning the oa ends ee 
stability of interests; the findings of research into the abilities and c t Vm ar ier 
for success in technical courses; and the extent to which social and emo : a a 
affect a child's educational progress and the effectiveness 1n these circumstance! 


counselling procedures. 
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ENVIRONMENTAL CONDITIONS 
AFFECTING INTELLIGENCE 


by R. Lynn 
(Exeter University) 


x. Introduction 


I is now agreed by authorities such as Burt and Vernon that in western society inheri- 


tance is the major factor determining differences in what teachers understand by 
intelligence. This has been made clear by the two previous articles in the present 
education at home 


series. Nevertheless, environment counts for a great deal and since 

and at school acts through the environment, it is important to examine what we know 
about environmental influences. Relatively few studies have attempted to examine this 
question at all closely, partly because of the difficulty of isolating the suspected variables. 
However, there is enough evidence to suggest that there are at least five broad environ- 
mental factors of importance. This paper presents the evidence for these factors and 


discusses the mechanisms by which they work. " 


Schooling and Intellectual Stimulation 

ok for an environmental variable affecting 
n western culture virtually all children go to 
flect of this factor. We may plausibly 
erational intelligence and that universal 
ons of western countries 
The differences disclosed 
d educated groups 


2. 


Perhaps the first place we should lo: 
intelligence is the school. However, since 1 
school it is extremely difficult to determine the e 
assert that schooling increases the functional or op w- 
compulsory education has certainly made the adult popu ati 
more able to think and act effectively in complex situations. 


when scores on non-verbal tests achieved by technically advanced an M 
are compared with those coming from underdeveloped countries are pro ably to be 


ascribed, at least in part, to differences in educational stimulation. Srt. it 
must be "admitted that it is difficult to show this in any conclusive way, since 1n ie rst 
ia * t . É 
place the so-called * culture free ° tests may well be biased in favour of western populations; 


i c i a ity is fairly certainly the 
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brought up on canal boats with interrupted and intern! Y uently been interpreted as 
lower on intelligence tests as they got alder: Tes - li i on measured intelligence. 
demonstrating the adverse effects of an impu th = noon of socio-economic 
owever, it is now known from McLaren's nim is child grows older throughout the 
Status with intelligence gets progressively greater ei n not. It seems, therefore, that 
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enjoying an ordinary family life, nursery school attendance has no effect on measured 
intelligence. Stoddard et al., summarise nine studies of which eight report that there 
is no tendency for intelligence to be increased by nursery school attendance. Those 
studies such as Wellman’s which appear to find increases in intelligence with nursery 
schooling can probably be explained in other ways. In this, 652 children attended pre- 
school in the U.S.A. for one year. The mean initial LQ. was 117; and at the end of the 
year at pre-school the mean 1.Q. was 124. 29 children attended the pre-school for 4 
years; their mean initial L.Q. was 116, their mean final LO. 127. These findings may 
appear to suggest that nursery school attendance does something to raise the child’s 
1.Q. as measured by tests. It should be observed, however, that these were children of 
high socio-economic status and since the association of I.Q. and socio-economic status 
probably increased with the age of the child, rises in I.Q. would be expected to occur 
even without the nursery school training. 


On the other hand, gains both in measured intelligence and in operational ability 
may be present in special circumstances, such as where the intellectual stimulation is 
intense, or where, the home environment having been exceptionally poor in intellectual 
stimulation, the school makes up for it. 


Certain researches support this hypothesis. McCandlass studied two group? of 
6 four-year-old children with I.Q.’s over 124 who were matched for intelligence. The 
experimental group was given intense intellectual stimulation in which the children were 
given a great deal of personal attention and made to plan activities for themselves. After 
6 months the mean I.Q. of these children had risen above that of the control group: 
It is likely, however, that these experiences were rather similar to test situations, and the 
gain in I.Q. might be regarded as a practice effect rather than as a genuine rise in real 
intellectual ability. It is also somewhat doubtful, bearing in mind the evidence from 
studies of the inconstancy of the I.O. , whether this gain would be maintained for long. 

The most convincing demonstration of the stimulating effects of education comes from 
studies of orphanage children. In a study by Skeels, Updegraff, Wellman and Williams 
an entire orphanage of pre-school children was divided into two groups, matched for age 
1.Q., sex, nutritional status, and length of residence in the orphanage. The age range 
was 11-53 years, and the mean I.Q. ofthe two groups about 80. 

The control groups experienced the normal life of the orphanage and had little 
contact with adults. The experimental group lived exactly the same life, except that ut 
spent the day in pre-school, in which there was contact with adults through teaching 2” 
play. Skeels and his collaborators present a number of results, of which a typical finding 
dvance of 9 I.Q. points shown by the experimental group after nearly a year 


is the a i) (Table 1) 
og days schooling (Table 1). 
dd Table x 
Binet Merrill 
Number of I.Q. at Age in Palmer I. OQ. Standard 
Children Entrance months after 309 Deviation 
days 
Pre-school xd 23 79 45 | 93 
Control  .- ss 23 79 44 84. 
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ie bea einn eec by Dawe two groups of n orphanage children of pre-school 
M che a sd and the experimental group was given intensive training, consisting 
looking at books and pictures, listening to poems and stories and going on excursions 
with adults. Each child received an average of 50 hours of such special training. : Table 2- 
shows the I.Q.’s of the two groups before and after training: i j 


Table 2 
Initial S;B. LO- e 
S.B. I.Q. after Training 4 
Experimental . . 8 
Control e FA 22 


. The differences in intelligence after the training of the experimental group is 
significant. $e 
The evidence that among normal children nursery school experience docs little to 


raise the I.Q. should probably not be interpreted to show that intellectual stimulation 
has no effect on real ability to learn but rather that there is not sufficient difference in 
intellectual stimulation for most children from adequate homes between staying with 
their mothers and going to nursery school. Where, however, the home is a poor ene or 
where the child comes from an unstimulating orphanage environment, and ifthe difference 
in intellectual stimulation is large, considerable gains in measured intelligence may 
appear. There is no evidence, however, to show that these gains affect the child's 


learning ability or that they are permanent. 


It is, of course, well known from the work of hat direct coaching 


Vernon and others th ; 
garded as spurious 


in intelligence tests may raise the I.Q. some 9 points; but this rise is re 
: arry over into other fields than those of test 
ot be too difficult 


in the sense that the coaching does not c oth 
performance and even there does not last. Apart from this, it should not b L 
to determine how far the best schooling can develop a child's effective ability to m 
comparison with the worst schooling. Two recent studies have some wc xo 
question. Pidgeon, in this journal, brings together evidence which suggests that 
measured intelligence as 
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to heredity and must be ascribed to the effects of the environment. There arc several 
studies showing that such an association exists. l l 

In Leahy’s study an investigation was made of the association between children s 
intelligence and the intelligence of their foster parents. There were 194 adopted children, 
all of whom were placed before they were six months old; at the time of testing there was 
an age range of 5-14 years. The mean I.Q., assessed by the 1916 Stanford Revision of 
the Binet, was 111. This group of children was matched with a control group of children 
living with their own parents: 

The foster parents and the real parents were given the Otis Self-Administering Test 
and the Stanford-Binet Vocabulary Test. The intelligence of the parents was correlated 
with that of the children and the results are shown in Table 3. 


Table 3 
CHILD'S I.Q. CORRELATED WITH OTHER FACTORS 
Correlated Adopted | Control 
Factor | Children | Children 
Father's Otis Score "T TENES 151 
Mother’s Otis Score As f P4 .5I 
Midparent Otis Score — .. -— .21 .60 
Father's S.B. Vocabulary - .26 -47 
Mother’s S.B. Vocabulary ad -24 -49 
Midparent S.B. Vocabulary - .29 .56 


The significant though relatively small correlations between the measured intelligence 
of the children and that of their foster parents suggests that the intellectual status of the 
parents is an environmental factor affecting the child's mental development. If the 
intellectual standard of the foster parents had no effect on the intelligence of the child; 
there should be no correlation between them. There are, however, two factors whieh 
may detract from the value of this evidence. The correlations may be spuriously hip 
owing to the factor of selective placement, by which placement officers tend to p " 
children of * good ’ parents into ‘ good ° foster homes. But probably this factor would no 
account entirely for the positive correlations. Secondly, intelligent foster parents may 
tend to have intelligent foster children because they possess some character quality jara 
than because they are intelligent as such. It might be that they set more store by 2 i 
lectual inquiry and success and in some way pass this enthusiasm over to the child, E 
the child works harder at educational tasks and strives to develop his own effective abili " 

A study by Burks attempted to control the factor of selective placement ina rage 

children adopted before the age of one year, at which age it is impossible to ee 
it The mean L.Q. of these adopted children was 107, and the correlati p 
-— tal LQ. and that of their adopting parents was +.20. This sed qud 
uus aea lower than the correlation of +.50 between the I.Q.’s of children and Prol i 
ins trol group of children brought up by their natural parents. Even though it 1 n di 
bur et : = that selective placement has been quite eliminated in this study; 1 
wd ‘at the whole of the difference in the correlations can be explained by it. 
un 
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The other possibility, that it is the personality qualities of intelligent parents rather 
than intelligence as such, that affect the growth of the child's intellectual skills, is suggested 
by a study of Freeman, Holzinger and Mitchell. In this research 401 children were 
placed with adopting parents at an average age of 4.2 ycars. The investigators then 
rclated the intelligence scores of the adopted children to various indices of the prosperity, 
education and occupation of the adopting parents, and a correlation of +.48 was obtained. 
It is true that these children were adopted quite late when there are greater changes of 
selective placement, but this factor is to some extent controlled by the finding that the 
correlation was equally high in a group of 156 children placed before the age of two years. 
This correlation of .48 is markedly higher than those obtained by Burks and Leahy and 
this difference must be due to the different assessments of the adopting parents. It looks, 
therefore, as if the intelligence of the parents is a less important factor than the extent to 
which they attain middle class ideals; the higher correlation in the Freeman study suggests 
that the inculcation of middle class values may do more to develop the child's effective 
ability than purely intellectual stimulation as such. These values include such character 
qualities as persistence and ambition which undoubtedly motivate learning and may well 
affect the acquisition of skills required to score well in an intelligence test. 


4: Contact with adults 


Apart from the direct intellectual stimulation which adults may give either by 
teaching or by more informal day-to-day contacts, there is evidence that children who live 
in home conditions where there is a large amount of contact between mother and child 
do better on tests of intelligence and educational attainment. Here the influence is not so 


i i i y i y e atten- 
i i e st lation, as the quanti and qualit of th : 
much the intellectual quality of the stimu ; q E : 


i i i in the c 
tion and contact the mother gives, which directly affects ^ 
growth, his feeling of security, and his willingness to put forth an intellectual effort. ; 
That this is a factor is shown in an investigation by Skodak of the aed E 103 
children brought up by foster parents. He assessed the eee of ane 
jecti ice Inventory ’. his inventory co 
objectively by the use of a ‘ Home practice [ s 
talis ch de point scale of such items as play equipment, social eps ke er 
> cultural interests, the participation of the parents in 
roe d e ir^ i hildren, and the physical equipment of the home. 
play, the frequency of play with other chi Lope tac 
This measure of the foster ol of home inventory score to the 


assessed at the later pre-school age. 
child's I.Q. is shown in Table 4. 
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This correlation of --.49 is somewhat higher than that found between the intelligence 
scores of foster parents and their foster children's I.Q.’s. This difference adds force to the 
suggestion that the emotional relationship and the amount of contact between parents and 
child may be a more important factor influencing the child's measured ability than 
parental intellectual stimulation as such. 

A confirmatory study is that of Van Alstyne. Various aspects of the home were 
related to intelligence (Kuhlmann-Binet) of 75 thrce-ycar-old children, and it was found 
that the children's intelligence showed a higher correlation with the amount of parental 
contact than with the intellectual stimulation which comes from reading. The correlations 

obtained are shown in Table 5. 
Table 5 


. Coefficient of 
Child’s Mental Age by: Correlation 
“ Opportunity for use of constructive materials ” . . 
Number of hours adults spend daily with child 
Number of playmates in home T T 
Number of hours father reads to child 


Pe po 


This study shows clearly that the amount of adult contact is related to the test score 
of the child. But the study does not isolate this variable to the exclusion of others, and it 
might be that the parents who spend most time with their children are also more intel- 
ligent. If this were so, the superior intelligence of their children might be due to any 
number of causes. On the other hand, it may be that the interest parents take in their 
children is a personality trait not directly related to ability as such but a separate influence 


affecting ability. 


Birth order and intelligence 

The finding that eldest, youngest and only children are better achievers and more 
intelligent than intermediate children is indirect evidence supporting the ei 
that the amount of parental or maternal contact is a variable affecting the child's inte™ 
ligence. Studies of family position and intellectual attainment are of two sorts: (i) studies 
of eminent men, where more eldest sons have been found eminent than would be cxpecte 
by chance and where more youngest sons have been found eminent than intermediate 
sons (Galton; Yoder; Ellis). (ii) Studies of children; Godfrey Thompson, in his Scottish 
Survey of 1947, found that the superiority of the only, eldest and youngest children was 


revealed clearly in the test scores. The mean scores for 3, 4 and 5-child families are 


shown in Table 6. 


Table 6 
1 
3-Child Families 4-Child Families 5-Child Families 
] 3 3 I 2 3 4 1 2 3 
3 3 3 4 4 4 4 5 5 5 


Mean Score ..| 38.85 | 37-65 | 38.43 1615 [ses 34-40 | 36.31 || 33-14 | 31.27 | 32-01 
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findings are capio: cuu e epi and 9 child families, although the 
ab dio an hereditary Fredon d s of these sizes. These differences can hardly be 
matter decided after his birth í Sind de: bicis tupcpa dede a young A 
mother which could account for the ere any obvious factor such as the age of the 
The explanation of this difference aes esie ho eldest aud thie youngest 
mawele oo adam eomas rey ie in some environmental factor and this 
tend tes ject lescatiention tesa tiem pe c : with adults; intermediate children would 
supported Ws the Andas thes n Em 3 han eldest and youngest. This hypothesis is 
singletons. T rheumever prov ded evde i i ps inteligent by about 5 I.Q. points than 
can or zecio-espmomie level; it could be att B this difference could not be due to family 
are able to give single children. ributed to the greater attention which mothers 

A large-scale study of the intelli ; 
revealed a further tendena aie are or Teach children By Tabah and Sutter 
between maternal contact and children's intelli e WW aieo i pad 
considered, it was found that the mean (e enin ae iwo-chid families were: 
there was a longer interval between the births. Wh a the n Ioue ws 
children scored almost as highly as only children This ^ din, EON n pao fhe 
the five occupational categories into which the sample was divided far ve d 
be attributed to social class differences. This study confirms the Scottish Bnciig. ce 
twins are less intelligent than singletons, even when socio-economic factors are controlled. 

It is not at all certain how the influence of the amount of attention a child gets from 
adults should be explained. It might work simply through the greater amount of 
intellectual stimulation which a large amount of attention will afford. On the other 
hand, it may be that maternal attention has its effect primarily on the child’s personality 
and only secondarily on his intelligence. This interpretation is supported by the evidence 
of maternal deprivation which will be reviewed in the next section. 


Maternal Deprivation and Em 
onal security 
affecting the child’s 


otional Security 
during the first five years of the 
intellectual development. 
uninterrupted relationship 
less generally found in 
A number of studies 
Iby, who concludes 
t always retarded— 


5. 
Many writers have regarded emoti 
child's life as an important influence 
The emotional security ofa child depends on a constant and 
between child and mother (or mother substitute) such as is more or 
normal families but not in the older type of institution for orphans. 
of the effects of maternal deprivation have been reviewed by Bow 
“ When deprived of maternal care, the child's development 15 almos 
physically, intellectually and socially ” (p. 13)- 
It is generally considered that the intellectual retardation of maternally deprived 
children is a secondary result of a more deep-rooted personality disturbance. Children 
separated from their mothers tend to become first extremely anxious for affection and 
attention, and then listless, apathetic, and emotionally withdrawn. The intellectual 
retardation is held to be a consequence of these emotional vin A Tem 
i j :ch supports this theory to the exclusion oi other 
It is not easy to find evidence Lene + Pee Boy of evidence I nce TR 


explanations, although there is undoubt 
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children brought up in orphanages and thereby maternally deprived do tend to bc below 1 
average in intellectual and scholastic attainment. This evidence is obviously open to 
several interpretations, of which perhaps the most plausible are: (1) children in orphanages 
are born from unintelligent parents and inherit their low intelligence. There is, in fact, 
evidence that children in orphanages do tend to have parents of low intelligence (e.g 
Stoddard); (2) children in orphanages do not have so much contact with adults as 
children in families and consequently do not have the same opportunity to learn; (3) chil- 
dren in orphanages lack mother love and consequently develop inadequate personalities 
which adversely affect their intellectual development. é 


A series of studies by Spitz and his collaborators has been designed to show the ill- 
effects of maternal deprivation on the development (both intellectual and emotional) 
of young children. The early development of four groups of children in different 
environments was studied, namely: (a) a Foundling Home, an institution for children 
whose mothers were unable to care for them outside the institution. There were seven or 
eight children to one nurse, and the children were kept in solitary confinement for reasons 
of hygiene and had no contact with adults most of the day; (b) a Nursery, a penal institu- 
tion for delinquent girls. The girls who gave birth to a child while they were in the 
institution were allowed to care for the child until it was one year old and there was 
considerable contact between mother and child; (c) Normal professional parents; 
(d) Peasant families. 


The children were tested during the first four months of lift e end of the 
first year by the Hetzer-Wolf baby tests. These tests are meio lili: physica 
and mental development, including intelligence, and give a Development Quotient 
similar to the LO. Spitz found that the maternally deprived (Foundling Home) 
children showed a marked fall in D.O. at the end of the year and were greatly retarded in 
comparison with the other groups. These results are shown in Table 7. 


E Table 7 


Development Quotients 


Environment No. of cases 


Average Average 
1-4 months 9-12 months 
Foundling Home 61 124 72 
Professional ees 23 133 131 
Peasant .. - II 107 108 
Nursery .. I 69 IOI 105 


This work has been criticised by Pinneau on a number of grounds. In the first plac 


ints out that three studies have shown that the Hetzer Wolf tests are Phe 
hard 1n 


It that 29 
Howeve!* 
ains tO M 


Pinneau po 1 
standardised, in such a way that they are too casy 1n the early months and too 


later months of the first year. This faulty standardisation would have the resu 
group of children would show a fall in D.Q. during their first year of life. 
Spitz’s three control groups do not show such a fall and the difference rem 
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i x samen further points out that the foundling home children were with their 

[m ^ wt. the first six months of life, and that almost all the drop in D.Q. occurred 
he children were six months old, i.e. before they had been separated from their 


mo rs is i 1 . h B 
thers. If this is so, it would be wrong to attribute the decline in D.Q. to maternal 
his criticism and he gives rather 


ne Spitz does not reply very adequately to t r 
en iue nad about the mothers of the Foundling Home children. It is also not 
eve ether ‘ pitz has made longitudinal studies of the same children or whether the 

mples comprise different combinations of children at different ages. 
“a jnioe or a study which would isolate the factor of maternal care in 
IL ES e — € hereditary influences and the intellectual stimulation that 
m ed js act wit z adults. In his investigation go children were examined, of 
Doa 5 5 : een transferred direct from their mothers to foster homes within the first 

^ onths of life, and 15 had been placed in an institution from about 6 months of age to 
38 years, and then transferred to foster homes. The institution had high standards of 
physical hygiene but provided very little adult-child contact. “ Their only contacts 
with adults occurred during the few hurried moments when they were dressed changed 
or fed by nurses.” The mothers of the institution children were slightly Supsidor to those 
of the foster home children, as assessed by educational, occupational and mental status. 
Differences between the two groups of children can therefore be ascribed to their different 


circumstances in infancy. 
Goldfarb tested the tw 
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produce a personality lacking in powers of concentration and persistence, and this might 
well reduce the level of operational or functional intelligence. 


6. Attitude of Parents to Intellectual Attainment 


It seems likely that parents who value intellectual and cultural achievements will 
tend to have intelligent children. It is parents of this sort who constitute what is known 
as ‘a good home ^. This variable is not easy to isolate, however, since these parents arc 
generally of higher than average ability themselves and the high ability of their children 
might be attributed to hereditary factors or to direct teaching. Yet there is some evidence 
that the parents’ attitude to intellectual values is a further factor affecting the child's 
ability as shown in tests of all intellectual kinds. 


'The study of Kent and Davis has the great merit that it demonstrates a relationship 
between parental attitudes to educational success and the child's measured intelligence 
and reading attainment, and at the same time attempts to show that the intelligence o 
the parents is not related to their attitude to success, thereby ruling out the factors of 
heredity and direct learning. 


In this study, IQ .'s and reading ages of 118 normal eight-year-old children were 
tested, and the mothers of these children were interviewed in their homes. On the basis 
of informal conversation, Kent classified the mothers into four groups according to the 
type of discipline and relationship which they imposed on the child. These four groups 
were as follows: (a) Demanding parents set high standards especially in school work, an 
rewarded ungenerously; (b) Normal parents were more tolerant and their expectations are 
related to the child’s needs, abilities and spontancous interests, but they had positive 
standards; (c) Overanxious parents were ceaselessly anxious lest their child should fall short 
of what they expect, but their behaviour was inconsistent; (d) Unconcerned parents were 
indifferent to the child's success and failure and their discipline was haphazard, inadequate 
and inconsistent. 


Table g shows the number of parents in each group, the mean 1.Q. of the children 
as measured by the revised Stanford Binet (Form M) and the Performance Scale of the 
WISC. and the mean reading age as assessed by Schonell's Graded Reading Test. It! 
clear from the table that the parents who value intellectual standards and put pressure 
on their children produce the children with higher intelligence test scores, especially 
on the verbal side. 


Table 9 
Normal Demanding | Overanxious 
Number of children i 41 38 30 
Mean Binet 1.Q. -- T 109.9 
Mean WISCI.Q. .. T 110.4 
Mean Schonell Reading Age 8.4 
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Socio-economic status and intelligence 
The frequently found positive association of socio-economic status with intelligence 


and educational attainment (e.g. McLaren) might be attributed to the more favourable 
attitude of higher class parents to intellectual attainments. Although this association is 
often attributed to hereditary influences, the fact that it gets progressively larger with the 
age of the child suggests that environmental factors play some part. Indeed, two studies 
report that there is no association at all between socio-economic status and the measured 
ability of babies aged eighteen months (Furfy and Muchlenbein; Bayley), although the 
tests we have for this age are rather unreliable. But in so far as the effects of superior 
socio-economic status are environmental, they should probably be attributed either to the 
effect of the parents’ attitude to intellectual success, or to the greater opportunities the 


children have for learning, or indeed to a combination of both. 
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in the same way as he incorporates standards of cleanliness and moral behaviour. . When 
we are considering educational attainment, these acquired character qualities are 
especially important and the lack of them may account for many of the disappointing 
failures of clever working class children in England when they get to the grammar school. 
* Many," as Burt says, “ seem to lack the spur of ambition." It may well be that nor 
only educational attainment, but functional ability itself is enhanced by the right Bud. 
qualities; and that the child acquires these from his parents through the process 0 
identification. 


In behaviourist terms these personality traits would be conceptualised as one or more 
acquired drives and intelligence itself as a system of habit strengths. ‘This vicw of 
intelligence is consistent with the recent trend away from the view of intelligence as innate 
potential which intelligence tests measure inadequately and towards the conception of 
intelligence simply as the level of competence at which an individual is functioning at 2 
particular time, as * the general all-round ability that an individual manifests in his daily 
life adjustments” (Vernon), or even as an acquired skill (Davis). The nature of the 
acquired drives contributing to the development of these habit strengths is more prob- 
lematical. Terman cites such traits as persistence, application and the desire to me 
but are these all to be regarded as acquired drives? The problem of isolating anc 
differentiating the many postulated acquired drives is in considerable confusion. 


One of the most commonly postulated acquired drives, that of anxiety, probably has 
some effect on the development of intellectual skills. Although anxiety is commonly 
found to have a disorganising effect on complex learning in experimental situations, there 
is some evidence for Davis? theory that it acts as a motivating and socialising force in many 
real life learning situations (Burt; Lynn). Such evidence as there is about the effects © 
upbringing on the personality of the child supports this hypothesis. It is generally held 
that the child who has a great deal of maternal attention (sometimes called materna" 
over-protection) becomes nervous and anxious (e.g. Mayer Gross, Slater and Ross, Levy: 
Banister and Ravden). As we have seen maternal attention also tends to produce 
children who are * intelligent °, and maternal deprivation children who are ‘ unintelligent + 
Davis’ theory would explain this as follows. The attention and love which mothers givê 
their children make them concerned to obtain adult approval and educational success. 
This concern is what Davis calls socially necessary anxiety, and it acts as a motivating 
force making children put effort into their school work. As a result of this they lear” 

more quickly the intellectual skills that secure a high intelligence quotient. 


1 . " " . : e 
The question remains of what the schools can do to raise their children's intelligene 
and attainment levels. The evidence suggests that the basic personality patterns are n 
down in the home at an age before the children arrive at school. The schools task se 


: gp i ionty O 

chiefly to arouse the potential of motivation which is present in the great d g 
i i iti 7 ari 

children. Traditionally, this has been done by the competitive system, by ai 


the interests of the children, and by the personality of the teacher arousing ap "ecist 
It must be admitted that at the present we have much speculation but very litt vis cld 
knowledge of the relative effectiveness of these motivators and it is perhaps in 

that some of the most urgent research needs to be done. 
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SCHOOL TYPE DIFFERENCES 
IN ABILITY & ATTAINMENT 


by D. A. PIDGEON 

Introduction = - 
HE organisation of schools in this country is such that at any given age it 15 a 

for a child to receive his education in one of two or more different types of schoo . 

At the secondary stage, apart from one or two small areas with e piti 
schools only, this variety of provision is deliberate, and differences in the abilities A 
attainments of children attending grammar and modern schools are to be expected. 
Interest is only aroused by the extent to which performances tend to be similar, that 1$, 
by the amount of overlap that exists between the schools. At the primary level, however, 
educational objectives are similar for all children, yet some will be attending Junior 
schools with an Infants department attached under the same Head, some will be in 
junior schools taking children from 7 to 11 only, and others will still be receiving their 

education in unreorganised, all-age schools. 

It is, therefore, a matter of concern to administrators, teachers and parents to know 
whether attendance at one of these different types of primary school exerts a greater or 
lesser influence upon the attainments of its pupils than attendance at any other. , The 
purpose of this article is to bring together evidence that may throw light on this particular 
problem. Related questions, such as whether it is more or less beneficial to a child to be 
educated in a single-sex or mixed school, will be dealt with on a later occasion. 

Although three types of primary school have been mentioned, the main concern 
will be a comparison between the Junior with, and the Junior without Infants schools. 
Any further comparison with All-age schools is really of academic interest only, since up 
to the age of eleven this type of school is not basically different from the Junior with 
Infants school and, in any case, it is now the accepted policy to replace them with one O 
the other types. There is, however, no similarly accepted policy with regard to the wet 
between Junior with, and Junior without Infants schools. Each Local Education ipt 
rity makes the decision, and apparently the main consideration is the size of school nec dal 
for the district in which it is to be situated: in the more densely populated areas the cho! 
tends to be the Junior without Infants type of organisation; in the more sparsely populate 
areas, Junior with Infants. 

An examination of the Ministry of Education’s statistical returns reveals the tendency 

for the former type of school to be favoured in recent years. Table I shows the percentag 
of all children attending the three types of primary school in 1948 and in 1956. 


Table I 
PERCENTAGE OF ALL CHILDREN ATTENDING JUNIOR WITH INFANTS, 
JUNIOR WITHOUT INFANTS AND ALL-AGE SCHOOLS IN 1948 AND 1956 


JUNIOR Junior 
YEAR WITH ÍNFANTS WITHOUT INFANTS ALL-AGE 
34.64% 30-54% 34-82% 
Ped d : 86^, | 42.3276 14.82%, 
Change 748-56 +8.22% | +11.78% —20.00% 
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During the » 
decreased ie ena aiia pues of children attending All-age schools has 
a correspündtas i n a nce with declared policy, but although th 
being ssi sei: aquis E both other types of school, relatively more prem epi : 
the possibility of it "um ate Junior schools. The precise reasons for this are obscure. che 
tlie Ministry's Ru "€ to density of population can be examined by looking i 
Table II. or Urban and Rural areas separately. These are given in 


Table II 
PERCENTAGE OF 
? OF ALL CHILDREN ATTENDING JUNIOR WITH, AND JUNIOR 


WITHOUT INFANTS SCHOOLS IN URBAN AND RURAL AREAS FOR 1948 AND 1956 
Year URBAN RURAL 
= J. with I. J. without I. J. with I. J. without I. 
4 46.8% 
us o 53.296 86.69 
- 95 42.296 57-8% A pa 
hange 48-56 —4. 696 +4.6% —3.8% 
-8% +3.8% 


Table II suggests that the increasin i 
separate J unior schools is almost as hee oe | eo et ope pete 
population 1s probably not the only cause for preferring one type of. wey in dh à id 
. There is no doubt, however, that for whatever reason, an increasing ee 
children today aged 7-11 are receiving their primary education in separate Junior vie. 
M is an interesting trend, since from the purely educational viewpoint cogent reasons 
ape been advanced for preferring the type of organisation which provides unbroken 
uition under one Head Teacher from entry at 5 to the beginning of secondary education 


at II. 

WES B — bep ses ae at ir the necessity to change to a different, 

sch anger, Sca 1 m er age of 7 can be an emotional experience that 
ght have an adverse effect on their attitude to school and school work. Morris, in 

dealing with this problem of transition, suggests that for many children the transfer from 

Infant to Junior schools comes too early, and she quotes à report of the National Associa- 

tion for Mental Health: 

The effects of too-carly tr 
troubles, such as nail-biting, enur 
difficulties, for example, a standsti 
bad effects are, of course; the more marke 
the greater, when, for example, a somewhat sentimen! 
by a harsh junior school." 

More direct evidence of the difficulties likely to be encountered in making a transition 
to separate junior schools is given by Morris. From her survey of reading in Kent schools 
5he found, using the stage reached in progressing through reading primers as à criterion, 
that * at the normal time of transfer, approximately half of the children had reached a 

s themselves if given encourage- 


Stage of development from which they could make progres 


n in an increase both of emotional 
hool, spitefulness ; and of learning 
ndnumber. These 
f atmosphere is 
l is followed 


ansition are see 
esis, fear of sc 
1l in reading, free-writing a 
d where the change o 
tal infant schoo 
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ment in a stimulating environment. The rest, however, still needed the kind of teaching 
associated with the infants school," But she also found that whereas 43 per cent. of 
teachers taking the transition classes in Junior with Infants schools had had specific 
training in infant methods, the corresponding proportion in Junior without Infants 
schools was only 17 per cent. Similarly, schools catering for children aged five to eleven 
had a higher proportion of first-year junior teachers who had had experience in an 
infants school. Also, as Morris points out, therc is a far greater opportunity for direct 
liaison between top infant and first-year junior teachers if they are both within the same 
school building. Indeed, she reports that the Head Teachers of the separate junior schools 
she interviewed all felt that for real continuity of teaching methods the Junior with Infants 
type of organisation was much more satisfactory. 


No one questions the importance attached to the teaching of * slow learners,” but 
to ensure the steady progress of such children it is not only necessary to maintain con- 
tinuity of method but appropriate teaching materials should also be available to them for 
as long as they are required. Separate junior schools may be at a disadvantage in this 
respect, since not all will find it possible to provide the teaching apparatus necessary for 
what may be only a small proportion of their children. 


Finally, there are always a few emotionally immature children who could with 
advantage remain longer, possibly for a term or even a year, in an infants department. 
'The retention of such children is administratively much easier if no change is made to a 
Separate school. 


' It can, of course, be maintained that the mere fact of promotion to junior status 
will act as a stimulus to many children and encourage them to take a greater interest in 
school work. But this incentive would apply equally to both types of organisation, and 
it is doubtful whether any additional advantage that might result from achieving higher 
status in a separate school would outweigh the many disadvantages that appear to result 
from making such a transition. 


Research evidence 


If there is substance in the foregoing discussion, an examination of the relative 
performances of children in the different types of primary school should reveal the 
superiority of those lucky enough to receive their education in Junior with Infants schools. 
The necessary evidence, however, can only be obtained where fairly large and representa- 
tive samples of children attending different types of school have been examined with 
similar types of test and the results analysed so that the differences can be compared. 
Unfortunately, the number of investigations that have been carried out, involving the 
surveying of the ability and attainment of primary school children, is comparatively smal 
and most of those that have been published do not contain a break down of the results 


that permits a comparison of the kind required. 


The Ministry of Education, however, has published the results of its 1956 Reading 
Survey of eleven-year-old children with separate means for the different types of primary 


school. The relevant figures are reproduced in Table III. 
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Table III 
MEAN SCORES ON THE MINISTRY'S WATTS-VERNON READING TEST BY 
TYPE OF SCHOOL WITHIN TYPE OF AREA 
Children aged r1: 4- 
TYPE or SCHOOL 


'TvPE OF AREA 
J. with I. J- without I. All-age 


N=1,374 


Urban a 13.6 13.8 12.8 
Rural sot 12,1 13.0 12.0 
All areas  .. 13.2 T 12.6 


The Ministry report adds, “ Differences of the same order between types of school 
+ + + Were found in the other two surveys ” (1948 and 1952). None of the differences 
in Table III is, in fact, statistically significant, but these results certainly do not confirm 
the expected superiority of Junior with Infants schools. 

Further evidence can be obtained from a reading survey of all children in the 11 4- 
age group carried out, with the assistance of the Foundation, by a County Education 
Authority. In this survey the Foundation’s Sentence Reading Test 1—a test of reading 
n—was given and estimates were made of the proportion of children in the 
“ illiterate.” The purely arbitrary definition of illiteracy adopted for 
a score on the reading test of 7 or under, since the 
old children was between 7 and 8 points. 
among children attending different types 


comprehensio 
area defined as 
these cleven-year-old children was 
median score on the same test for seven-year- 


Table IV gives the proportion of “ illiterates dá 
of primary school in urban and rural areas. 


Table IV 
PERCENTAGE OF "ILLITERATES " BY TYPE OF PRIMARY SCHOOL AND 


TYPE OF AREA 
Children aged 11+ 


N=3,215 


TYPE OF SCHOOL 


ae J. with I. J. without I. All-age 
Urban - 5.I n 26 
Rural ei 4-7 i 
2.83 3.55 


All areas 
maller percentage of 


ow a significantly s 
aree eh S Differences between Urban and 
ame investigation, when a higher standard of 
readers, similar differences were found. It 
findings are confirmed. In reading, at least, 
ior schools appears to be superior, and in = 
tainly unexpected. As in all research work, 


t Infants 


The Junior withou S 
unior with Infa 


* illiterates ” than the J ; 
Rural areas are not significant. In this sa 
Teading was taken to define ES backward ' 
Would appear, therefore, as if the Ministry's 


the performance of children in separate J - 
face of the reasoning given earlier this 1s ce 
E 
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testo NE - ; ; 
: e be E Wo v Lo emere a good districts, of large size and with superior 
A Me Rain oce with a Junior without Infants type of organisation, 
gnificance. 
siiis cle chute aiea aea aint edd 
ose variables which 
cannot readily be altered, namely, urban/rural location, socio-economic status and size of 
school. The association between good reading and the Junior without Infants organisa- 
tion was then shown noi to be statistically significant. 

In addition to using the scores on a reading test alone as a criterion of performance 
Morris also used “ reading adjusted for intelligence," the scores on non-verbal tests bein : 
employed for the adjustment. Her analyses showed that when allowance was thus mad 
for differences in * intelligence," there was, nevertheless, a marked and highly significant 
association between higher reading ability and the Junior without Infants type of organisa- 
tion. This remained even after eliminating the effects of urban/rural location, socio- 
economic status and school size. Assuming that the adjustment process was valid, this 
would indicate that Junior without Infant schools were indeed producing better readers. 


So far, all the evidence considered has come from the testing of eleven-year-old 
children, or, in Morris’ case, all children aged 7 to 11. However, in Morris’ very thorough 
investigation a further series of analyses was carried out on a sample of first-year junior 
In this sample, as the children had been juniors for only six months, it is 
tainment could be attributed to the influence of the junior school, 
cant association between good reading (and 


nd Junior without Infants schools, superior 
other. Moreover, 


children only. 
hardly likely that good at 
but the results again showed a highly signifi 
good non-verbal scores) on the one hand, a 
buildings, high socio-economic status and large school size on the M 
when the effect of the last two variables (and urban/rural location) were partialled out 
from the analysis a significant association remained between good reading and the Junior 
without Infants type of organisation. This last result is certainly surprising since, as 

be attributed to a change of school, the fact of being 


Morris puts it, * Unless progress can à ] 
educated in a separate infants school is perhaps more important for reading development 
* These results 


than, later attendance at a school for juniors only.” And she goes on, : 

would, therefore, appear to refute the common supposition that a Junior with Infants 

type of organisation is better for ensuring continuity en development. i 
From the evidence reviewed so far it seems fairly clear that children attending 


i lts than those attending Junior 

i rodüce better reading test resu 
ogre ieee el —- anised All-age schools. It also seems fairly clear that the 
: a buildings and are to be 


with Infants schools or unre í 
i are larger, have superior : 
separate Junior schools on the whole are , à 
found mga = bonhundé of high socio-economic status. bi acm ne er 
i d ate Infant and Junior js 
Se y i this latter fact or whether the separate ? a 
ome earki i son the children being educated in them is not so clear. 


sation affords additional benefit 
*s National Survey 


f Ability and Att 
given tests of rea 
are the resu. 


ainment, fully representative 
ding, arithmetic and non- 
Its obtained from the 7+ 


Evidence from the Foundation 
In 1955, asa part ofa National Survey © 

samples of children in three age groups — m 

verbal ability. Of interest to the present ind 
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and 11+ age groups. The former were tested during October, that is, about six wecks 
after they had become “juniors.” The latter were tested in May, that is, during their 
last term as “ juniors.” 


The 7+ age group was given a non-verbal picture test, a test of reading and a test 
of mechanical arithmetic which consisted of four separate sub-tests of 20 items each in 
addition, subtraction, multiplication and division. The 60-item reading comprehension 
test was the same as that given to children in the older age groups of the survey and 
although it proved to be highly successful with these latter. groups it was found not to give 
effective discrimination with the younger children and hence, unfortunately, had to be 
omitted from the subsequent analyses. 


The mean standardised scores obtained by the 7+ children for the non-verbal and 
arithmetic tests are given in Table VI. 


Table VI 


MEAN STANDARDISED SCORES ON THE NON-VERBAL AND ARITHMETIC 
TESTS FOR CHILDREN ATTENDING DIFFERENT TYPES OF PRIMARY SCHOOL 


N=2,417 Children aged 7+ 
TYPE or SCHOOL 
TEsT 
J. with I. J. without I. | All-age 
Non-verbal 98.59 101.66 97-17 
Arithmetic 101.28 99-84 99.71 


Although the differences for the most part just fall short of statistical significance» 
the results are nevertheless extremely interesting, especially when it is remembered that 
these children had only just become “juniors.” The children in the separate junior 
schools, although giving a better performance on the non-verbal test, did not do as well 
as the combined Junior with Infants schools in arithmetic. Care should be taken not t? 
place too much weight on this result in view of its statistical non-significance, but it does 
apparently provide some counter-evidence, at least in arithmetic, to Dr. Morris’ COP“ 
clusion that for reading education in a separate Infants school is advantageous. 


The 11+ age group completed a reading comprehension test and two tests of 
The first of the arithmetic tests (Arithmetic 1) was a 25-item “ mechanica i 
on to multiplication and division of fractions and decima ?: 


The second arithmetic test (Arithmetic 2) consist? 
of 50 minutes: 


arithmetic. i ar 
test ranging from simple additi ) 
It was given without time limits. ari f Arithme 
of 100 items, 40 mechanical and 6o problem, administered with a time limit T aa 


This test was in fact similar to the usual type of arithmetic test used by many this 
Education Authorities as part of their 11 + allocation procedures. The children 1n 5 
age group also completed a 64-item non-verbal test. The mean scores for this age 81° 


are given in Table VII. 
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Table VII 
MEAN SCORES ON FOUR TESTS FOR CHILDREN ATTENDING DIFFERENT 
TYPES OF PRIMARY SCHOOL 
Children aged 11 


N—3,029 
TYPE or SCHOOL 
TrEsT 

J. with I. J. without I. All-age 
Reading 99.65 100.42 99.33 
Arith.1  ..| 98.39 101.56 99.80 
Arith.2  .. 98.08 IOI.97 99.36 
N/V d 100.42 101.09 97-99 


Again, not all the differences between the Junior with and without Infants schools 
reach statistical significance, although that for Arithmetic 2 does. The trend is, however. 
consistent, and apparently confirms the previous findings for children of this age. 5 

In order to discover whether the higher mean scores for the Junior without Infants 
schools are due to the influence of the type of organisation or to the fact that this type of 


school contains “ better " children, it is necessary to carry out further analyses. Unfor- 
of the catchment areas for the schools 


tunately, no data on the socio-economic status 

concerned were collected in the National Survey, but the size of each school, or rather, the 

size of the age group in each school, was known and, as both Kemp and Morris have shown, 

this variable is highly correlated with the type of area in which the schools are situated. 
r of pupils in the age group 


An examination of the data showed that the average numbe 
nfants and. All-age schools was just under 20 


concerned attending both Junior with I 
compared with nearly 80 for the Junior without Infants schools. — f 
Accordingly, the mean test scores on Reading and Arithmetic Test 2 for different 
No association between test 
hools the 


sized age groups in cach type of school were examined. : 
score and size was found in the All-age schools, but in Junior without Infants schoo 
Junior with Infants it was 


association was highly significant for both tests, whilst in the 
significant for arithmetic and nearly so for reading. "i à 
With arithmetic, when the effect of the size of the age group was eliminated by using 

ssis, no difference between the mean scores for Junior with and without 
d—although the difference had been significant previously. The 
Arithmetic Test 2 for different sizes of age group are given in 


a regression analy 
Infants schools remaine 
mean standardised scores on 
Table VIII. 

Table VIII 


IC TEST 2 FOR DIF! 
R WITHO 


FERENT SIZES OF AGE 
UT INFANTS SCHOOLS 


RITHMET 
Children aged 11-- 


ED SCORES ON A 
ANTS AND JUNIO 


MEAN STANDARDIS 
WITH INF: 


GROUP IN BOTH JUNIOR 


N= 
26m Size or AGE GROUP 


TYPE or SCHOOL | m 50 60 | 80 
20 - : 
J. with I. 96.0 | he oe 99-4 101.2 
Or 97- 7 Junior with Infants school with more than 80 pupils 


J. without I. Were was only on 

: re was only 
-—— "These values have been estimated from the data, since ess than 30 PUP 
in the age group, and no Junior without Infants schoo 


ils. 
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In the case of reading, however, eliminating the effect of the size of the age group 
reveals significant differences between the two types of school concerned. This time 
they are in favour of the Junior with Infants type of organisation. The relevant mean 
standardised scores are given in Table IX. 


Table IX 
MEAN STANDARDISED SCORES ON READING TEST FOR DIFFERENT SIZES OF AGE 
GROUP IN BOTH JUNIOR WITH INFANTS AND JUNIOR WITHOUT INFANTS SCHOOLS 


N=2,642 Children aged 11 + 


SIZE or AGE GROUP 


TYPE OF SCHOOL 


20 40 50 60 80 
J. with I. .. EN 97.5. 99.4 100.4. IOI.4 103.4* 
J. without I. - 93.7 95.7 96.6 97.6 99.6 


*These values have been estimated from the data, since there was only one Junior with Infants school with more than 80 pupils 
in the age group, and no Junior without Infants schools with less than 30 pupils. 


The results set out in Tables VIII and IX are extremely interesting. Clearly, the 
size of the age group fer se does not cause the difference in mean score; this must be the 
result of other variables with which size is associated. 


It would seem, however, as if the superiority in performance of children attending 
Junior without Infants schools which is normally found is not due to any specific influence 
which this type of school may exert on its pupils. Indeed, the results of Table IX suggest 
that, other things being equal, the Junior with Infants type of organisation is to be pre- 
ferred, at least so far as reading is concerned. 


Summary and Conclusions 


Although the trend since the war seems to be in favour of providing primary educa- 
tion in separate Infants and Junior schools, from the purely educational viewpoint à 
strong case can be made out for maintaining greater continuity in combined Junior with 
Infants schools. Evidence as to whether there are differences in the levels of attainment 
of children in the two types of organisation is meagre, but what there is appears at first 
sight to contradict expectation and to favour the separate Junior school. A closer examina- 
tion of the problem suggests that the apparent superiority in performance of children 
attending Junior without Infants schools may be ascribed, not to any influence that this 
ool might exert, but to the fact that separate schools for children aged 7 to 11 
built for the most part within the last 20 or 30 years and are to be found in 
d better areas generally. As a result they probably contain 2 


type of sch: 
have been 
newer housing estates an a 
higher proportion of more able children. UON u 
In making a choice between the two types of organisation it is clearly of Pers 
importance that due consideration should be given to the needs and interests Red 
children themselves. It could be maintained that administrative arguments for bui ur 
separate schools should be waived in favour of a type of organisation that offers psy 
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logical and educational benefits, even if the final attainments of children attend; 
Separate junior schools are demonstrably higher. 


However, when appropriate allowances are made for the environmental fact 
associated with the type of area in which schools are built, the results, although in p 
conflicting, suggest that there is little difference in the attainments of children attendi 
the two types of organisation. There is even some indication that the performance 
Children in combined Junior with Infants schools is superior. Although it would 
desirable to confirm this latter finding with evidence from further surveys, it would, nev 
theless, seem that the policy of building separate Infants and Junior schools needs to 


seriously questioned. 
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** Staying on to Sixteen." Crorts, F. A. B.A.C.LE. Journal, Vol. 10, No.6. December, 1956. 


The author considers that within our present industrial society, schools have a duty to 
provide for the full development of the individual, to enable him to fulfil his obligations to 
society and to provide for society's future development. These broad concepts are briefly 
analysed and expanded and their implications for the secondary school sheer e are studied 
pee do pube gem needs. The particular problems of staying on to sixteen, including 
mont p acci. n and the organisation of courses suitable for this particular 
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on eee a Me "s ort ^ work has special reference to Comprehensive Schools, but the chapters 
Pon Dm np um with its sane plea to translate “ high sounding generalities such as 
bond rhe. Fere reri ree tear il 

; urther developed i d 

of work programmes and education for a ee nn asics ie Chapter on ENNIO UNS 


A Review of Junior T i i 

n DA € in England. Board of Education Pamphlet No. 111, 
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publication. The curricula of these schools are emit! a ud — get 
states that although primarily vocational in purpose, curricula should not be sonia to craft 
and technical subjects but should include those which pay attention to broader educational aims. 
Specimen curricula are given. Although the views expressed are not necessarily those of current 
educational thought some of its comments are still useful for teachers in these schools. 


Curriculum and Examinations in Secondary Schools (Norwood Report). H.M.S.O- 
London, 1943. 

The Report assesses the pre-war situation of secondary schools and makes recommendations 
for future developments. In particular it considers that the secondary technical school shou 
give training for entry into industry and commerce at 164+ years to meet demands of loca 
conditions and where possible to include advanced courses for age-groups 16-18 years. 1t also 
recommends that these schools should be free from examinations. The subjects of the cur- 


riculum are considered individually in Part Ill. 


Technical and Commercial Studies in Secondary Education. SAVAGE, G. Londo 


County Council. London, 1950. 
The purpose of the pamphlet is to pres 
torate reports on the place of technical ani 
secondary schools at the time of publication. 
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SUBJECTS OF THE CURRICULUM 

(a) General Subjects with a technical or commercial bias. 

“ Foreign "o in a Technical School." Warxer, T. H. C. , Voc. Asp., Vol. VIII, No. 17. 
1956. 

_ _ A short article surveying the teaching of foreign languages in six local schools. The author 

includes recommendations for a general policy of teaching languages in the technical environ- 

ment. 


The Teaching of Modern Languages. LA.A.M. University of London Press. London, 
1952. 

A general survey of the problems of teaching languages in secondary schools. Various 
methods of teaching and testing are described and their value assessed. Chapter VII concerns 
the teaching of modern languages in Technical and Commercial Schools. Because of the state 
of flux in secondary school organisation, and the need to prepare for Further Education, it is 
important to devise a good common course for first and second years of the secondary school. 

he author gives his opinions about what changes are necessary in adapting usual grammar 
school courses for the purposes of technical schools. Other recommendations include the 
encouragement of able students to take a second language in the third year, the provision of 
suitable text-books and the necessity of recruiting teachers who have had experience of vocabu- 


laries of technical terms. 
Newmark, P. J. of E., Vol. 89, No. 1055. June, 1957. 


matters of translating foreign languages into English, 
with examples of translation, including style, phrases, 


** Standards of Translation.” 

A counsel of perfection is given in 
Several points are dealt with thoroughly wit 
idioms and distinctive grammatical constructions. 


* The Patch Method in Teaching History." CARPENTER, P. J. of E., Vol. 88, No. 1047. October, 
1956. ] é 
This method selects limited periods of history for intensive study by groups of pupils. Itis 
an attempt to solve the second problem stated in the above article, the problem of the present-day 
Practice of condensing history for teaching purposes until it becomes meaningless. The author 
describes his own method of teaching Elizabethan history to the early years of the secondary 
School. The disadvantages of this method are also described. 


LA.A.M. Cambridge University Press. d 
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as “ Man and his Home,” power supplies and the conquest of ignorance. The following two years 
are organised into a course which traces the development of Western Society, its contributions 


to and its impact upon the family of man. 


** History in the Secondary Technical School.” Robson, K. J. R., and Briscoc, H. K. Voc. Aspe 
Vol. VII, No. 15. 1955. : 

A description of the teaching of History in what was a Junior Technical School at the time 
of publication of the article. The age-range was 1 3-15 years. At first Political History was 
taught but this was replaced by a course which followed the development of themes which were 
chosen according to the pupils’ specialist courses. The syllabus is explained in some detail. 


“ Local Sources in the Study and Teaching of Industrial History." Srones, E. Voc. Asp., Vol. IX, 
1957. ; 
Although the article was written primarily for Technical Colleges, it contains useful hints 
on where to find sources of local industrial history. 


The Teaching of General Science. General Science Sub-Committee of the Science Master's 
Association. Murray. London, 1950. 

This is a general survey of science teaching in secondary schools. Aims, practical work, 
syllabuses and examinations are dealt with in detail. There is a separate chapter on science 
for the non-specialist. There is no special chapter about teaching science in technically biased 
schools, but the book is a useful source of information for all teachers of science. 


The Teaching of Science in Secondary Schools. Science Masters’ Association and I.A.A.M- 
Murray. London, 1947. 

This includes similar topics to the above book, but has also special chapters devoted to the 
teaching of science in agricultural areas. Examinations are considered, and there is a section, 
with examples selected for rural schools, of ** new type " examinations. 


** Surveying in the Secondary School Curriculum." WATERHOUSE, P. S. Voc. Asp., Vol. VII, 

No.16. 1956. e 

A justification of the introduction of this subject into the curriculum of secondary technica 
schools. The reasons for its inclusion are given in some detail. 


Handbook for Geography Teachers. General Editor: Cons, J. University of London 
Institute of Education. Methuen. London, 1955. . " 
In some respects this book and the I.A.A.M. handbook are alternative sources of infor is 
tion. However, each has valuable sections not covered as thoroughly as in the other. In in 
book are very good book lists for pupils of all forms, and for teachers, classified into te ee 
sections of geographical work. "There is a special section on teaching geography in techni : 
schools (pp. 32-37). The writer considers that the syllabus of the first two years ens d 
similar to that given in detail on pages 42-54 in the section dealing with grammar ps po 
Subsequently, suggestions are made for a specifically technical school course suitable for 


age-groups 13-15 -1- years. l 
; 7 ” ical Association» 
“ Geography in the Education of 15-18 Year Olds.” Memorandum of Geographica. E 
eogi erted to the Central Advisory Council published in Geography, Vol. 42. i NET all 
The Memorandum argues that geography should be included in the ee iy PET 
institutions which provide education for these particular age-groups on the grouns 
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particularly appropriate to the intellectual needs of young people, it presents a balance 
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Local E uem Mee imd nder the Buspives of Members of the Geographical Association's 
g Cc ittee for Geography in secondary schools. i i 
cal Association. Revised edition. prt mu e» manes 

The booklet gives details of the syll rci i 
: klet yllabuses and exercises used by a large variety of schools 
2 several districts of the country. Reference is made to sinis shok which nean 
istinct technical bias. The maps and diagrams are useful, and there is a good bibliography 


relevant to the study of local regions in the British Isles. 


The Teaching of Geography in Secondary Schools. LA.A.M. Philips. London, 1954- 
" This book considers several aspects of teaching geography at the secondary school level. 

ih aims, schemes of work, teaching methods, equipment and gives a variety of information 
about sources of material of great value to all geography teachers. There are special chapters 
on sixth form work and on geography in secondary modern schools. There is no special section 
on geography in technical schools, but technical school teachers will still find this book of great 
value as a source of ideas and information which can be used and adapted for their specific 


needs. 


** The Teaching of Geography in Schools." Scarre, N. V. Geography, Vol. 34, Part 2, No. 164. 


June, 1949. 

'This article reviews British research into problems of teaching geography in all types of 
schools. Although technical schools are not mentioned specifically this summary of research 
and its recommendations for future inquiries provides a valuable starting point for a programme 
or original research in teaching this subject in a technical school environment. There is a good 
bibliography classified under the headings of Teaching Method, Geographical Abilities and 


Children's Interests and Attitudes. 


arch Committee of the British Association for 


t the Annual Meeting held in Sheffield, August, 1956. 
March, 1957. Also reprinted separately. 


ain advantages of including geology in the 


“ Geology in Schools." Report presented by a Rese 


the Advancement of Science a 
The Advancement of Science, No. 52. 


The members of the committee indicate the m t 
syllabuses of both selective and non-selective schools. Although technical schools are not 


specifically mentioned the application of this subject to this particular type of school is apparent. 
The article gives no particular schemes of work or of methods of teaching; but its gaei 
ments on these topics are valuable. It also discusses the equipment which is necessary at i ipe 
levels of teaching, and considers the connections with further ee Toit apiti E 
technical colleges. Careers are also considered. The connections with other subjec 


geography, chemistry, physics and biology are mentioned. 
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HARTRIDGE, R. J. Education and Commerce, 
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No. 19. April, 1957- 
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Teaching Commercial Subjects—The Modern Approach. INGRAM, B. (ed.). Published 
by The Faculty of Teachers in Commerce. 
Designed for teachers in both secondary schools and Colleges of Further Education, the 
teaching of commerce, book-keeping, shorthand and typewriting is considered in detail. Biblio- 
graphies are included. 


Commercial Studies in Secondary Schools. London County Council. London, 1957- 


This pamphlet was printed for the consideration of teachers in an attempt to take stock of 
what is being done, to see how it may be possible to give more purpose to secondary education 


and encourage higher standards of work having in mind the pupils’ needs as adolescents and their - 


future needs as adult citizens and workers. Employment trends in commerce, the importance 9 
general educational attainments, and various commercial subjects of the curriculum are dis- 
cussed. 


Report of Social Committee for Commerce (The Carr-Saunders R Ministry of 
Education. H.M.S.O. London, 1949. i Mini Eu idi 


The Report considers the whole question of Education for Commerce, including the 
secondary school level. Chapter V recommends subjects which it considers to be suitable for 
inclusion in the curriculum. The Summary and Recommendations are particularly useful. 


The Teaching of Commerce in Secondary Schools: The Need for Experiment and Discussion.” 
WiLLrAMs, T.H. Voc. Asp. 1948. Vol.I. 

The author complains that this problem has been neglected. He analyses six methods of 
teaching commerce and stresses the need for less passivity on the part of the student and greater 
integration with other subjects, in attempts to overcome the dislike of most secondary students 
of this subject. 


“ Experiments in the Teaching of Pitman's Shorthand.” Hirr, J. Voc. Asp., Vol. VI, No. 13° 


1954- 

A short detailed account of an experiment in beginners! shorthand with groups of former 
secondary modern schoolgirls at a technical college. It attempts to enlist the interest of studen! 
by remodelling examples and the content of the course. It is of value for secondary schools. 


** Standardising Shorthand Speed Test.” James, T. L. (two articles). Voc. Asp., Vols. VIII, IX, 


Nos. 17,19. 1957. 

These two articles describe a method designed to maintain one desir! e 

several years other than by the usual subjective methods commonly used by examiners. m d 

method was developed over sixteen years and has been adopted by New Zealand for Publ 
horthand for speeds of over 80 words per minute. 
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Report on the Teaching of i j i 
ching o Technical Subjects in Secondary Schools. Cmd. 162. 
B eee Edinburgh, 1957. (Published separately from the main Report.) 
is section of the main Report briefly considers the contemporary situati f i 
[ t 9 1 2 teachi 
technical subjects in Scottish Junior and Senior secondary schools dod disce I EU 


for their improvement. 


The Trade and Training of the Carpenter and Joiner. H.M.S.O. London, 1933. 
Although an older publication, Section III, “ The Organisation of Instruction," has 
comments to make concerning theoretical and workshop instruction and the aims and duration 


of such courses. 


Technical Subjects in Secondary Schools, 
Technical Subjects in Secondary Schools (Rooms, 
H.M.S.O. Edinburgh, 1950. 
The first pamphlet considers Craftwork, Technical Drawing 
some detail as subjects of secondary school curricula. Content, 


subjects and other factors are considered in detail. 
The second pamphlet adds supplementary notes 


Equipment and Safety Precautions) - 


and Applied Mechanics in 
time to be devoted to the 


on specialist rooms and their equipment. 


Handicraft in Senior Boys’ Schools (Memorandum VIIa). 
Handicraft in Senior Girls’ Schools (Memorandum VIIIb). 
London County Council. London, 1933- 
For boys the subjects considered are woodwork, metalwork, bookcraft, basketry, leather- 
work, weaving, pottery and gardening; for girls, domestic subjects, needlecraft, pottery and 
gardening. Although these publications are rather old there are some comments and examples 


which have relevance to present-day conditions. 


Mackey, G. J- of E., Vol. 89, No. 1050- January, 1957- 
nd crafts there is a criticism 


he attitudes of adolescents to arts a t f 
many points, brings together 


of arid exercises and a plea for work which “ touches school life at I 
ilizes a wide range of skills.” Art, woodwork, needlework, weaving 


many diverse interests and ut t : 
and printing are all briefly mentioned in the development of this theme. 


** Crafts and the Adolescent.” 
After a general treatment of t 


Min. of Ed. Pamphlet No. 4- H.M.S.O. London, 1945- 
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Building Crafts. 


H.M.S.O. London, 


` Min. of Ed. Pamphlet No. 22- 


Metalwork in Secondary Schools 
k on as distinct from 
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1952. 
The pamphlet discusses the contribution of 
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** Woodwork for Girls." PAULTON, H.E. Voc. Asp., Vol. VII, No. 14. 1955. 
The author stresses the need to teach simple woodwork to girls especially, to future housc- 
wives. The purpose is essentially utilitarian. 


Report on the Teaching of Nautical Subjects in Secondary Schools. Scottish Education 
Department. Cmd. 162. H.M.S.O. Edinburgh, 1957. (Published separately from 
the main Report.) 

F Originally designed for the narrowly vocational training of fishermen, the courses broadened - 
to include nautical subjects in the curriculum of secondary schools where the nature of the 
environment and community made this desirable. Thus, the vocational aim became secondary. 
The problems of staffing, accommodation, equipment and subject matter are considered, 
together with the problem ofintegrating this with other subjects. 


The Teaching of Handicrafts in Secondary Schools. U.N.E.S.C.O. Geneva, 1950. 
International Bureau of Education: Publication No. 123. 
_ The Report surveys the secondary school teaching of 38 countries, including the United 
Kingdom. It considers the time devoted to teaching these subjects, the content for both bo 
and girls, buildings, equipment, etc. Bibliographies are also included. : 


Education for the Printing and Allied Trades. H.M.S.O. London, 1935. 
Several subjects are discussed at length in Part II, including typography, lithography; 


book-binding, process engraving, electro- and stereotypi d s B loris 
riper o erecti m 5 nd stereotyping. Suggestions for improving € 


Handbook of Suggestions to Teachers of Printing Subjects. Yorkshire Council fot 
Further Education. PamphletNo.54. Leeds, 1955. 2 
Examples are given of suitable courses for “ Printing Office Workers," Designers m. 
those working in associated trades and professions. Curricula are considered. It is essenti — — 
designed for those responsible for younger Part-time Day Release Students in Technical Coli |. 
but may also be of value to specialist teachers of the senior age-groups of secondary sch - 
which include these subjects in their curricula. 
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